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Executive Summary

This report summarizes and chronicles the discussions at a Stress Measurement Meeting held on February 2nd and 3rd, 2011, at the University of California, San Francisco. This workshop brought together speakers from several disciplines, including psychology, epidemiology, economics, gerontology, and population health as well as representatives of National Institute on Aging (NIA) and the National Institutes of Health (NIH) Office of Behavioral and Social Sciences Research. The workshop’s main goal was to explore the potential to develop a short (e.g. 10-item measure) of stress that could be used in all existing and future large-scale population studies funded by NIA. Lisbeth Nielsen, Ph.D., Elissa Epel, Ph.D., and Teresa Seeman, Ph.D. co-chaired the meeting. Dr. Richard Suzman, Director of the Division of Behavioral and Social Research at NIA, also attended.

The workshop participants presented research spanning laboratory to population health studies of stress. Discussion sessions and working groups extended these findings to identify the most important aspects of stress and how to measure them.

Emerging Themes

· Events vs. appraisals. Population health studies have successfully measured the occurrence of stressful life events. Still missing are characterizations of individual appraisals of that stressor. For example, the death of a spouse may be a highly traumatic event for some caregivers, or may come as a relief to others. Discussion centered on how best to capture stress appraisals and balance time limits in population studies with comprehensive, nuanced understanding of stress.
· Life course stress. Some of the most comprehensive population health studies such as HRS and ELSA and many of the studies funded by NIA are conducted in older adult populations. However, a large body of research indicates that early life stress is extremely important in determining health outcomes. The discussion on stress and the lifecourse centered around three areas: (1) How to accurately and reliably capture early life stress retrospectively; (2) How might early life stress affect later life reactivity to stress and self-report of it; (3) Whether there should be a focus on key life transitions such as retirement.
· New methodologies. Computer-based assessments of life stressors and individual appraisals of those stressors are promising next-generation measurements of stress. Measures such as the LEAP and STRAIN allow for a large amount of information to be collected in a shorter amount of time with much less subject burden than paper-and-pencil measures. Such measures also allow for branching into questions that may only be relevant to certain individuals, such as death of a family member or childbearing. EMA technology and advanced statistical techniques such as latent class growth mixture modeling are exciting new tools that will help us better understand the nature of stress and allow for the examination of new constructs such as flexibility in coping and slopes of stress change throughout the day.

· Use of existing population health studies. Many of the questions that arose could potentially be answered by examining existing measures of stress, affect, and life events in large, longitudinal population health studies. It would be fruitful to support workgroups to examine relations between these existing measures and health. New measures of stress could be added first in sub-studies of these larger studies or in experimental modules in the HRS. Stress measures tested and validated in the lab would be the first line of measures introduced into the larger studies. However, it is likely easier to test the existing measures in the larger studies in smaller, controlled laboratory studies, and therefore there should be a two-way street between lab and population health studies. 
Challenges and solutions

· Operationalization of stress

· Challenge: Different fields define stress differently. The same word, “stress” has been operationalized as, for example, anything that activates biological stress systems, stressful life events, reactivity to stress, inability to regulate negative emotions, stress/threat appraisals, or behavioral responses such as startle response. Without agreeing on a definition, it is difficult to determine how to best measure stress.
· Potential solution: Analyze existing data and define stress as whatever measure is most strongly linked to health.
· Individual differences

· Challenge: Discussion of individual differences such as personality, resilience, and stress sensitivity was expressly excluded from the topics in the workshop goals, and yet this topic came up in almost all discussion sessions. Individual differences might profoundly affect the measurement of stress. For example, personality might affect how many stressors an individual lists on a checklist. Further, personality factors are a particular concern in the case of retrospective report.
· Potential solutions: (1) Define stress only as external processes; (2) Examine longitudinal studies to understand the stability of stress measures to understand how much individual differences confound them; (3) Invite a specialist in individual difference research to comment on the outcomes of this meeting. 
· Cross-national studies

· Challenge: The word “stress” is understood differently in different cultures. For example, the novelty of a situation is described as a component of stress by Brazilians but not by Canadians. We know that subjective social status predicts health. On the other hand, Americans place themselves higher on the subjective social status ladder yet have worse health than the English.
· Potential solutions: (1) Extensively test the resulting stress measure to make sure it is comparable across cultures; (2) Consider only those items that have been validated cross-culturally as part of the measure. 

Existing population studies to test validity and feasibility of stress measures

Nominated as most relevant by co-chairs:

Coronary Artery Risk Development in Young Adults Study (CARDIA)

English Longitudinal Study of Ageing (ELSA) 

Health and Retirement Study (HRS) 

Multi-ethnic Study of Atherosclerosis (MESA)

Midlife in the United States: A National Study of Health and Wellbeing (MIDUS)

National Social Life, Health, and Aging Project (NSHAP) 

Panel Study of Income Dynamics (PSID)
Social Environment and Biomarkers of Aging Study (SEBAS) in Taiwan

Survey of Health, Ageing and Retirement in Europe (SHARE)

The Women’s Health and Aging Study (WHAS I, WHAS II, WHAS III)

The Whitehall Study; Whitehall II Study

Other available datasets funded by NIH:

The Australian Longitudinal Study of Ageing (ALSA)

Advanced Cognitive Training for Independent and Vital Elderly (ACTIVE)

Aging, Status, and the Sense of Control (ASOC) 

Alameda County Health and Ways of Living Study 

Assessment of Doctor-Elderly Patient Encounters (ADEPT) 

Census Microdata Samples Project (also known as The Status of Older Persons in UNECE Countries) 

The Charleston Heart Study (CHS)

Chinese Longitudinal Healthy Longevity Survey (CLHLS) 

The Cross National Equivalent Files (CNEF) 

Cross-Sectional and Longitudinal Aging Study 

Early Indicators of Later Work Levels, Disease, and Death (EI) 

Epidemiology of Chronic Disease in the Oldest Old 

Established Populations for Epidemiologic Studies of the Elderly (EPESE) 

German Socio-Economic Panel (GSOEP) – see also Cross National Equivalent Files (CNEF) above

Health Conditions of Elderly Puerto Ricans (PREHCO) 

Human Mortality Database

Indonesian Family Life Survey (IFLS) 

International Database (IDB) 

Iowa 65+ Rural Health Study

Longitudinal Employer-Household Dynamics (LEHD) 

Longitudinal Studies of Aging (LSOAs)

Longitudinal Study of Generations

Longitudinal Study of Mexican-American Elderly Health (The Hispanic EPESE) 

Los Angeles Family and Neighborhood Survey (L.A.FANS)

The Luxembourg Income Study (LIS) 

The Second Malaysian Family Life Survey (MFLS-2) 

Matlab Health and Socioeconomic Survey (MHSS) 

Mexican Health and Aging Study 

National Long Term Care Survey (NLTCS) 

National Longitudinal Mortality Study (NLMS)

National Longitudinal Survey: 1990 Resurvey of Older Males (NLS-Older Males)

National Nursing Home Survey Followup (NNHSF) 

The National Survey of Families and Households (NSFH) Reinterview

The National Survey of the Japanese Elderly (NSJE) 

National Survey of Midlife Development in the United States (MIDUS) 

National Survey of Self-Care and Aging: Baseline and Follow-up

New Beneficiary Survey (NBS) and New Beneficiary Follow-up (NBF) 

New Immigrant Survey (NIS) 

Nihon University Japanese Longitudinal Study of Aging (NUJLSOA) 

Panel Study of Income Dynamics (PSID)

PHSE Ten-Year Follow-up of the North Carolina EPESE

Precursors of Premature Disease and Death

1990 Public Use Microdata Sample for the Older Population (PUMS-O)

Religion, Aging, and Health Survey

Resources for Enhancing Alzheimer’s Caregiver Health (REACH)

 and REACH II

Seattle Longitudinal Study (SLS) of Adult Cognitive Development

Survey of Health, Ageing and Retirement in Israel (SHARE-Israel)

Swedish Adoption/Twin Study of Aging (SATSA)

Terman Life-Cycle Study, as supplemented 

The Wechsler Adult Intelligence Scale Archives (NIA-WAIS) on Aging and Multiple Cognitive Abilities

Wisconsin Longitudinal Study (WLS)

Datasets to be archived in the future

NIA Collaborative Studies on Dementia Special Care Units

Origins of Variance in the Old-Old: Octogenarian Twins (The OCTO Twin Study)

Victoria Longitudinal Study

Datasets available through principal investigator

Epidemiology of Aging and Physical Functioning

The Longitudinal Study of Aging Danish Twins

Maine-Syracuse Longitudinal Study

Odense Archive of Population Data on Aging 

Study on Global Ageing and Adult Health (SAGE)

The UAB Study of Aging: Mobility Among Older African-Americans and Whites

The UNC Alumni Heart Study

Vietnam Era Twin Study of Aging (VETSA)

For a complete list, see http://nihlibrary.ors.nih.gov/niapopdb.
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List of Abbreviations

BSR

Division of Behavioral and Social Research
CAC

Coronary Artery Calcification

CARDIA
Coronary Artery Risk Development in Young Adults Study

CDI

Children’s Depression Inventory

CTQ

Childhood Trauma Questionnaire

ELSA

English Longitudinal Study of Ageing

EMA

Ecological Momentary Assessment

ERQ

Emotion Regulation Questionnaire

GAS

General Adaptation Syndrome

HPA

Hypothalamic-Pituitary-Adrenocortical Axis

HRS

Health and Retirement Study

ICPSR
Interuniversity Consortium for Political and Social Research

IMT
Intima-media Thickness

IRB
Institutional Review Board

LEAP

Life Events Assessment Profile

LEDS

Life Events and Difficulties Schedule

MESA

Multi-Ethnic Study of Atherosclerosis

MIDUS

Midlife in the United States: A National Study of Health and Wellbeing

NAS

National Academy of Sciences

NIA

National Institute on Aging

NIEHS

National Institute of Environmental Health Sciences

NIH

National Institutes of Health

NSHAP

National Social Life, Health, and Aging Project

NUTS

Novelty, Unpredictability, Threat to ego or self, Sense of loss of control

OBSSR

Office of Behavioral and Social Sciences Research 

PFC

Prefrontal Cortex

PI

Principal Investigator

POMS

Profile of Mood States

PROMISE
Prospective Multicenter Imaging Study for Evaluation of Chest Pain

PSA

Prostate-specific Antigen

PSID

Panel Study of Income Dynamics

PSS

Perceived Stress Scale

PTE

Potentially Traumatic Events

RFA

Request for Applications

SEBAS

Social Environment and Biomarkers of Aging Study

SF-12

Short Form Health Survey – 12-item

SES

Socioeconomic Status

SNP

Single Nucleotide Polymorphism

SNS

Sympathetic Nervous System

STRAIN
Stress and Adversity Inventory

National Institute on Aging

Division of Behavioral and Social Research 
Stress Measurement Meeting

Workshop Goals
This meeting will examine the current state of the science in the measurement of psychosocial stress experiences and exposures that have been linked to health outcomes (mental health, physical health, longevity), with a focus on life course impact and later life (midlife, older age) outcomes.  It will identify areas where improved measures are needed and take the first steps toward defining criteria for improved measurement.  

A major goal will be to advance dialogue between measurement, laboratory, and population-based researchers, in order to lay the groundwork for development of measures suitable for inclusion in large surveys (either as brief modules or as parts of leave-behind questionnaires), appropriate for use across geographic regions, populations, and societies. This meeting should help to inform our understanding of health inequalities that are attributable to psychosocial stress exposures and experiences.

Improved measurement will help to advance our ability to address the following general questions, which motivate the workshop: 

· What are the aspects of psychosocial stress that impact health and development over the lifecourse, including stress associated with specific developmental periods? 

· Which aspects of psychosocial stress are associated with which health outcomes, typically later in life?

POSSIBLE OUTPUT (White paper or published paper: “Stress measurement: The next generation”): 

The output of the meeting will be an NIA white paper on measurement of psychosocial stress in human studies.  Based on a review of the literature, progress made at the meeting and contributions from participants, this paper will: 

· Describe the types of stressors and stress responses that may impact health.

· Identify current best measurement approaches for various research contexts (lab, survey, clinical trial).

· Suggest ways investigators can improve on measurement of stress for improved translation across laboratory, clinical and population based contexts.  

· Develop ideas for a short self report survey that might be able to be used in large NIH population based studies within the next year, for gene by environment studies, as well as studies of health disparities.  

Key questions for the workshop:

1) What are the best measures of psychosocial stressors (acute or chronic) that can capture how social environments or psychological states get under the skin, either by processes of biological embedding (early exposures with long lasting or late emerging consequences) or by cumulative effects? (I.e., for which measures and which health outcomes do we have evidence of strong links?)

2) What are the existing best current and retrospective measures of psychosocial stress exposures and experiences at different life stages?  

3) What advances in measurement are needed?  

4) Are there aspects of stress that we are not measuring?

5) What types of experiences and exposures matter most for health outcomes?

DOMAINS OF PSYCHOSOCIAL STRESS: Focusing on measures of psychosocial stress exposures and experiences, the meeting will address the advantages and opportunities afforded by a variety of measurement approaches, including self-report, endophenotype, behavioral sampling, environmental sampling, and performance.  

1. Measures of Stress Exposures include: 

a. Life experiences (acute, chronic, traumatic)

b. Social environments (instability, isolation, conflict, crime, family, neighborhood, work, socioeconomic status)

2. Stress Experiences/Responses include: 

a. Perceived stress

b. Anticipation/worry

c. Rumination

d. Appraisals

e. Emotional responses and emotion regulation

Role of Individual Differences:
While this workshop will NOT focus on individual differences attributable to personality or other characteristics, it would highlight individual level processes, as well as interpersonal and social processes, in psychological stress transduction that can be measured under number 2 above.  

Role of positive social environments:

While this workshop will NOT focus on social buffering factors (e.g., social support), it would consider the possibility that positive social exposures are health protective (the flip side of the hypothesis that negative social exposures are health-damaging).  It would therefore consider the measurement implications (for number 1 above) of the possibility that protective social environments represent one end of a continuous dimension along which social environments can vary (i.e. from stressful to protective).

Physiological measurement of stress

This meeting will NOT focus on physiological measures of stress responses, except to the extent that there is evidence of close mapping between such measures and the behavioral/psychological/social measures under discussion.   Measures of stress-related physiological dysregulation were the focus of a prior NIA Workshop on Allostatic Load, held in November, 2007.  Materials from that meeting are available at:  

http://www.nia.nih.gov/ResearchInformation/ExtramuralPrograms/BehavioralAndSocialResearch/Psychology.htm  

Day 1: Introductory Remarks

Lisbeth Nielsen, Ph.D., National Institute on Aging
This stress measurement meeting has been in the making since 2005, when Teresa Seeman and I began planning a meeting for the National Institute on Aging on allostatic load and the measurement of physiological dysregulation.  At that meeting we bracketed the question of measurement of psychosocial stress in hopes of making advances on measurement approaches at the biological level. It was clear at that time that another meeting was needed to consider the appropriate measurement of the environmental and psychological aspects of stress for our surveys.  Subsequently other NIA and NIH colleagues held related stress meetings, one at NIA on Stress, Aging, the Brain and the Body, and one sponsored by OBSSR on psychosocial stress, social environments and health. Out of those meetings emerged a series of questions that will frame the discussion of the current meeting, focused on how to measure psychosocial stress.  The measurement questions about stress experiences and exposures are quite similar to those we asked about the measurement of physiological dysregulation:  Is it enough to measure a basal level from a biomarker? Or do we need to measure reactivity in the system or recovery from the stressor? Which pieces of the system do we need to tap into to capture stress and does that depend on the questions that you are asking? Another goal of this meeting is to bring together experts in the area of emotion and stress because of the conceptual overlap in how these issues of experience, exposure, reactivity and recovery are framed in these related fields. There is a great deal of similarity in the process models that guide these feels, but the literatures are not well-intersected.  A final goal is to develop a measure that can be deployable across studies at the population health level, with a particular emphasis on the set of biosocial surveys supported by the NIA. 
Elissa Epel, Ph.D., University of California, San Francisco
Stress is a broad topic. The focus of this meeting is population health and what we can measure at the population level to understand early development of disease, morbidity and mortality. There have been discussions on whether NIH might move from a disease-focused model to one that addresses common mechanisms of disease. This would potentially shift us to a model of early prevention. We can meet this initiative by developing a deep and precise understanding of stress to marry molecular and psychosocial mechanisms of aging to promote health.

Richard Suzman, Ph.D., National Institute on Aging
One of the advantages of the National Institute on Aging is that it is not disease-focused, and instead integrates research from birth to death. The Division of Behavioral and Social Research (BSR) aims to integrate life sciences into social/behavioral sciences. Specifically, BSR aims to integrate basic science and lab culture with population research, epidemiology, economics, demography, and sociology. Fifty to sixty longitudinal studies are currently funded by NIA, of which the Health and Retirement Study (HRS) is the largest example. HRS and its associated sub-studies span several countries on several continents, all longitudinal in design and population-based. The participants are all older than fifty years of age, and the measures include both biological and psychosocial assessments. However, stress is poorly measured in many, and inconsistently measured across the range of studies. The goal of this meeting, therefore, is to develop a short and portable measure that can be incorporated into these surveys. At minimum, such a measure would dichotomize participants into high and low cumulative stress. Other studies such as the Midlife in the United States: A National Study of Health and Wellbeing (MIDUS) have more intensive biological and psychosocial methods. Studies such as these are important for understanding how stress gets “under the skin” to affect health.

This challenge is not new.  A study by Catalano and Dooley (1983) examined the economic cycle and its effect on health and well-being. In this study, and in a subsequent meeting on economic cycles and health, there was not a significant impact of economic cycles on stress. This raised the question of how to measure cumulative life stress, different types of stress, and examining stress from a lifecourse perspective. 

We are here to explore research opportunities, but more immediately, if we can create a short, portable measure, we can encourage and request that this measure be included in studies across NIA and NIH; this is high priority. We would also like to harmonize outcomes across surveys in different studies. 

Teresa Seeman, Ph.D., University of California, Los Angeles

This meeting brings together researchers who conduct large population studies and those who do in-depth stress measurement. The hope is for these two groups to talk and learn from one another, For example, population health researchers can learn about the best measures of stress, and the in-depth stress researchers can understand the constraints of stress measurement in population health research. The goal is to begin with the in-depth measures and turn this into something better at a population level that can be cross-validated with the laboratory-based research. 

Session 1: Defining (or not defining) our terms. What needs to be measured?

Stress measurement: The history, current status, and suggestions for improvement.

Sheldon Cohen, Ph.D., Carnegie Mellon University

Cohen provided a background on stress and stress measurement. He provided common definitions of stress, discussed how it is measured, and identified outstanding questions in the area of stress conceptualization.

What is stress? It depends on whom you ask. Epidemiologists define stress as an objective observable stressful event.  Stressful events can be defined as (1) ones which require changes or adaptations, or (2) ones that have a negative impact, or 3) ones in which the demands exceed one’s ability to control the situation. Psychologists emphasize the perception of stress, particularly the perception that one’s demands exceed the ability to cope. The biological perspective characterizes stress as anything that activates either the sympathetic nervous system or hypothalamic-pituitary-adrenocortical axis (HPA).

We propose a process model that encompasses all of these traditions. Environmental stressors or events lead to an individual’s need to appraise them, which if appraised as stressful elicits a negative emotional response. These emotions lead biological activation and poor health practices, which can lead to disease-related physiological change, thus begetting increased risk of physical and psychological disease.

Stress is measured in the following ways. There are specific events such as bereavement, caregiving, or natural disasters. There are non-specific measures such as major stressful life events scales that assess events from lists of possible occurrences, for example, such a scale might include divorce, being arrested, death of a close other, or loosing one’s home. The advantage of stressful life event scales is that they solve the problem of low base rates that one finds if studying a single event. Life event interviews such as the LEDS (G. Brown & Harris, 1978) allow the investigator to determine if any specific event meets a particular criterion for being a serious threat.  In terms of psychologically-oriented measurements, most of these measures are based on Folkman & Lazarus’ model of demands exceeding one’s ability to cope (R. Lazarus & Folkman, 1984). There are global measures such as the Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein, 1983(Karasek, 1981)). There are also domain specific measures such as job strain . Finally, there are measures of negative affect, such as the Profile of Mood States, or POMS (McNair, Lorr, & Droppleman, 1981). 

There is no agreed upon interval at which an acute event becomes chronic. There are three hypotheses related to the distinction between the two: (1) The longer the stressful experience, the greater the health risk; (2) acute stress triggers disease events in people with underlying disease such as asthma attacks in asthmatics or (3) acute stress is likely to trigger events in context of a chronic stressor. In terms of the duration of the stressor, it is generally thought that “chronic” stressors constitute a greater risk than “acute” stressors.  However, the role of duration is actually much more complex.  A paper by Andrew Baum and colleagues (Baum, Cohen, & Hall, 1993), points out that duration can apply to the event, the appraisal of the event, or the response to the event.  This is especially obvious for short traumatic events (e.g., rape).  If we focused on the duration of the event itself, we would treat this as an acute stressor.  However, if we instead focus on the appraisal and affective responses to the event, it becomes a chronic stressor.  In regard to stressor duration per se, we found 


(1998) ADDIN EN.CITE  that the longer the life stressor, as measured by the LEDS, the greater the risk of developing the common cold. 
Does the type of stressor matter? The best evidence comes from the depression literature, where social losses and social exits seem to matter most. We (1998) found that interpersonal events put people at three times the risk and work events (particularly under- and unemployment) five times the risk of developing the common cold when exposed to a cold virus.
Does stress contribute to disease? Three types of evidence help answer this question. First, stress leads to disease pathways. Higher scores on the PSS are associated with elevated markers of biological aging, higher cortisol, suppressed immune function, release of proinflammatory cytokines, slower wound healing, greater risk of infectious disease, higher PSA, and poorer health practices. There is both animal and human experimental data to support this. Second, stress results in increased vulnerability to disease. This has been demonstrated in animal models of HIV and cardiovascular disease. Finally, stress is a risk factor for disease. We see this in prospective studies as well as in natural experiments examining the effects of natural disasters and war. The strongest evidence linking stress and disease in humans is in the area of depression, coronary heart disease, HIV/AIDS, upper respiratory infection, wound healing, rheumatoid arthritis, and asthma. For a review, see Cohen, Janicki-Deverts, & Miller (2007). 

When designing a study, the important questions are as follows: What is the question we are interested in answering? What is the nature of the disease process? What is the source of stress? Do the different sources of stress have different stress responses? What is the specific population (age, gender, ethnicity)? What is the duration of the stress?

Don’t fool yourselves. A 10-item measure is at best a relatively insensitive measure. If you don’t find effects, you’re not learning very much. If you find effects it is necessary to really understand what it is that you are measuring. 

Discussion

Nielsen:
What is the drawback of continuing with the PSS?

Cohen:
It is not a perfect scale. About a quarter of the variance in perceived stress over time is likely attributable to stable characteristics of the individual; this is not inconsistent with the conceptualization of the scale since individual differences influence appraisal. It is more highly correlated (r = .70) with negative affect than events, which is also not inconsistent with the conception of the scale, but raises issues of whether it is cognition or affect driving effects. It is intended as a global scale that assesses perceived stress without telling us anything about the source or duration of the stress.
Crimmins:
It seems to me that things that you mentioned as potential negatives are actually positives because the nonspecific stress that does include personality seems to be exactly the type of measure that we need.

Suzman
However, we need a measure that moves across ethnicities and national boundaries. One of the questions will be the equivalency and validity across nations. Another possibility is to think of this as a screening measure, where if one scores above a cutpoint, then it moves to a more detailed version and branching. However, PSS does not capture cumulative life stressors.

Cohen:
Yes, this is a potential problem with the PSS and further, cumulative life stressors can still be experienced now. The PSS does not have a good timeline to it.

Bonanno:
There is research in coping and emotion that fairly clearly shows that the closer you are to an event, the more accurate or more isolated it is. The further away or broader the timespan, the more likely personality is being measured. A one-shot measure is going to be capturing personality.

Suzman:
This is particularly true if you measure stress at age 50 – one will be capturing a lot of prior factors.

Feldman-Barrett: We know that in these kinds of measures, people can report on content but not process. We learn only at the subjective level about their experiences but won’t learn about why they have their experiences or why they engage in their behaviors. Thirty years of research has shown that people can tell you what their experience is but not why they behave.

Jacqui Smith:
But to some extent if we have factual information about what’s happening in a person's life, we can attribute the experiences they report to those events.

Seeman:
But that is us assuming.

Cohen:
One of the original purposes of the PSS was to look at the stress of events NOT occurring in life, for example not being married or not having children, and the PSS can pick this up.

Feldman-Barrett: Even if you ask a person to make a summary, what you are getting is their subjective experience in the moment. That is a belief about themselves or some kind of aggregate of what they can remember in the moment. If you compare daily reports to end of month measures, they look very different, because people use whatever is going on in the moment, whether that’s negative affect or some other experience, to predict how they felt in the past and how they will feel in the future. This is important because if you are interested in older people and cumulative effects; you have to deal with the issue of retrieval and aggregation. Older people can’t recall, let alone aggregate. What you are getting is only at the gist level, and that is very sensitive to what their experience is in the present moment.

Suzman:
Kahneman’s peak-end theory (Kahneman, 1999) is relevant here too.

Gross:
To follow Lisa’s comment, I’m puzzled by your conclusion that a 10-item measure is “insensitive.” 10-item is “insensitive” with respect to what? “Stress” is indiscriminately applied to antecedents, events, and outcomes. This might in fact be quite sensitive to all of these.

Cohen:
If I really believed the model, and that everything ends up in this general kind of distress, then the PSS makes sense. There actually are, however, probably different kinds of distress. For example, the type of event probably matters (e.g., someone dying versus applying for a grant).

Weir:
I wanted to talk about appraisal processes again. We talked about personality. At some level, the experience of stress was evolutionarily adaptive. What do we think about this now? Someone who’s high-functioning and thinks of everything as challenge – is that person free of ill health effects of stress in the first place? In other words, the man who sees the bear every day but outruns it – is he just as ill?

Cohen:
We have data over 16 years of PSS in an asthma cohort. We can use this to look at trajectories over time and answer this question by examining whether the pattern increases, decreases, or stays flat.

Adler:
I have two points. First, I don’t consider negative affect a measure of personality; it’s an emotion at the time. Epidemiologists often want to control for factors that we think are on the causal pathway. If the pathway is stress to negative affect to biology, then to control for negative affect and then say stress doesn’t have impact is problematic. In other words, an important issue is to untangle whether something is a mediator or a moderator or a confound. Second, when epidemiologists push for a 1-item measure and we give it to them, then we are doing disservice because if they don’t find something then they say stress doesn’t matter. We need to agree on the minimum number of items.

Suzman:
There are people who like stress, like mountain climbers, and the appraisal in those cases will be very different. We need to think about how appraisals are different in the context of long study so we can see post-hoc appraisal 20 years later.

Nielsen:
We have been looking at childhood studies that have strong measures of personality/temperament to look at long-term outcomes.

Cohen:
There is also that type of data in chronic illnesses like cancer.

Suzman:
Yes, but that’s not beginning in childhood.

Epel:
Nancy’s point is not hypothetical. I just reviewed a paper with a null finding using that 1-item measure, and that paper concluded that all prior studies are wrong. Sheldon (Cohen), in your cold paper you made a sum score of negative events, affect, etc. Why did you do that?

Cohen:
Our New England Journal of Medicine paper (S. Cohen, Tyrrell, & Smith, 1991) is the one that did that, but there is another version in the Journal of Personality and Social Psychology (S. Cohen, et al., 1995) that demonstrates the different effects of events versus appraisal. Events appeared more related to infection, whereas appraisals were related to symptoms. This didn’t fit the model but the model is a heuristic.

Epel:
Then what is the best predictor of a disease outcome? We need a standard that adds all of these components.

What can we learn from emotions research? Constructive insights from the National Academy of Sciences Stress & Health meeting to motivate thinking out of the box

Lisa Feldman-Barrett, Ph.D., Northeastern University

Feldman-Barrett summarized the discussion resulting from a workshop sponsored by the NIH and NAS, and discussed the challenges of current conceptualizations of stress, outlining the current implicit model that guides stress research and the specific shortcomings of that model.

On May 11-12, 2010, the National Research Council Board on Behavioral, Cognitive, and Sensory Sciences convened a workshop on stress for the Office of Behavioral and Social Sciences Research at NIH.  The goal of the meeting was to  summarize the measurement and conceptual challenges associated with the scientific study of stress across levels of analysis from genes to culture.  There was a general sentiment shared by many members of the NIH community that the field’s efficiency and generativity could be significantly improved.  There was also a lot of hope that creating workshops and other avenues for conversation across different scientific communities would help to identify the critical barriers and begin to redress them. This presentation represents a summary and extension of that meeting. 

The dominant model is that a stressor elicits a stress response, which elicits one or more of the following experiences: self-reported stress, behavior, worry, autonomic nervous system activation, hormonal response, amygdala activation, or a health outcome. It is a “stimulus organism response” type of model. The phenomena that are generated are not at issue; the issue is the conceptual categories and process models that we use.

The model does not work very well, because there are different kinds of stressors – interpersonal, physical (lack of sleep), work, or bad quality of food – and there are also different levels of analysis – cognitive appraisals or having a certain gene. In other words, is stress a heuristic or is it a real scientific category under which we can generate knowledge? Common sense words like stress and anger are useful because we can talk about them without inferring a mechanism, and we can talk to the public about them. It is unclear, however, whether we have knowledge about stress but haven’t done enough work to integrate this knowledge from different levels of analysis, or whether we have knowledge of myriad phenomena that are grouped together under one category – a category that creates an illusion that there is an accumulation of knowledge because the category is a common sense category. 

There are two problems. First, this model encourages a kind of psychological essentialism in which a 10-item measure is thought to be valid. Note that it is fine to have a measure of something as long as one knows what it is measuring. For example, fear does not have an essence. It does not have an essence as a behavior, it does not have an essence as a subjective experience, and it does not have an essence as a neural circuit. 

Second, it is not clear what is an effect versus a cause versus a process. We use the same word, “stress,” to refer to antecedent, a process, and an outcome. We also use “stress” to refer to a biological mechanism and a subjective state. This is challenging because the assumption is that there is a common essence to all. There is likely a complex relationship from one to the other, but using the same word absolves us of the difficult task of making the conceptual structure to get from the subjective experience to the biology. While we may have very sophisticated methods to measure biology and subjective experience, we do not currently have formal conceptual ontologies that link psychology to biology. Furthermore, a model that begins with an event that leads to an appraisal, eventually ending in a response infers a cause and effect that may not reflect reality. Rather, it reflects a human tendency to assign a causal narrative to events. In the beginning of psychology, appraisals were not cognitive mechanisms that cause things to happen. They were merely a description of the content of a phenomenon’s experience. 

In classical measurement theory, the assumption is that if a phenomenon has a mechanism and one measures it with a set of outcomes, then these outcomes should be correlated with one another because they have a common cause. This does not often happen. Linear models work well for experiments but not as well for understanding phenomena, and complex systems and emergence models will likely better capture these phenomena. Measurement models do not exist in isolation from theoretical models. In the stress field, there is an implicit theoretical model, in which nothing is happening in the brain before a stressor turns it on, rather than the brain having a lifetime of experience that lays a foundation. This is constraining our understanding of stress.

What is the solution? There may be a set of basic operations or mechanisms that a human is equipped with, and they can be configured in ways to produce several phenomena that at the moment have different names. A useful analogy that captures this idea of emergence is cooking – we put ingredients into a recipe to create a dish. You cannot infer the ingredients by looking at the dish. Perceived stress is the dish; not the ingredient that made a person stressed in the first place. Expanding the field to include researchers from other relevant disciplines such as mathematicians, ecologists, and anthropologists may help facilitate a solution.

Discussion

Jim Smith:
I'm hearing more concern than enthusiasm for a short scale to go in large studies because of the potential for more harm than good.

Feldman-Barrett: As a scientist what I would say is the concern is not that  they’re not valuable. If you ask someone how angry you are, some people who have a mental representation of anger and a specific feeling, can tell you; whereas others think “anger” simply means “I feel bad.” It’s the assumption that we know what they’re talking about that is mistaken. And people are different to the extent that they can describe their feelings.
Epel:
There is a latent construct of negative affect and neuroticism that refers to the person. This is where stress diverges from emotion – stress is how one responds to environment.

Feldman-Barrett: But the definition of emotion and stress are the same – how one responds to environment.

Cohen:
IL-6 is not representative of all of immune function. Epidemiologists don't think of stress as something similar to IL-6 when they should. We should think of psychological measures as biomarkers. How well are they measured and what do they represent?

Gross:
What is the nature of the concern with the model? If we are using the heuristic correctly it’s fine. It’s not that the model is deficient but rather that it can get us into trouble. You (Feldman-Barrett) drew an analogy to memory. Memory researchers don’t get stuck at levels of models for memory; they just use it as a heuristic. Is this model indeed dangerous as a model at all, or just if it’s misused?

Feldman-Barrett: At the NAS meeting, some thought it was actually getting in the way and not making us do the hard work to come up with a theoretical framework. Others agreed that it’s a useful heuristic. Memory is an interesting analogy; we are a couple decades behind them. They used to think of memory as a file drawer, then it was constructed into different domains (semantic, episodic), then there weren’t different parts of the brain but instead different memory tasks in one distributed network, then the network is not just memory but also imagining the future, person perception, moral judgments, etc. so it is a good analogy.

Seeman:
Using or misusing a measure at the population level is no different than doing so at the lab level. We need to do a better job of explaining stress; we don’t need to shy away from this.

Suzman:
It doesn’t have to be one measure – it can be three or four, and we can also even say “don’t call it stress” if the language is outdated. But if there is an important dimension it is important to try to at least get a high/low measure than to leave it out altogether.

Feldman-Barrett: I’m not saying don’t use these measures, I’m just saying be aware of what these measures are. They are not like blood pressure or a chemical. It’s a subjective experience that is constructed. Kurt Danzinger’s Naming the Mind (1997) is good basic reading to underscore this process, and also speaks to the difference across cultures. Western ideas like “motivation” are not respected by the brain, certainly, and also not by other cultures. These are not mere semantic issues.

Suzman:
Carol Ryff is studying these things in Japan and we also have data from Indonesia.

From the General Adaptation Syndrome to specificity: Stressor type, integrated biological response, and distinct health effects

Margaret Kemeny, Ph.D., UCSF

Kemeny discussed specificity with regard to stress, and outlined issues of measurement and conceptualization of stress when a specificity framework is applied.

Hans Selye (1936) originally posited the General Adaptation Syndrome (GAS), and believed that all stressors were the same and therefore all biological stress responses that follow from that stress must also be the same. A large majority of stress research uses this model. However, there is specificity in the nature of the eliciting conditions and these specificities can lead to specific biological responses. At best, current research merely highlights moderators of the GAS rather than arguing that there are specific aspects of the stressor that can change the response.

Herbert Weiner has an alternative model, where an organism meets challenges and dangers with integrated behavioral and physiological patterns of response that are appropriate to the task. This model influences measurement. This suggests that we must look at the nature of events and consider whether they can be folded into categories of events, and that these categories may have different biologies.

An important construct is controllability. One can argue that there will be very different psychobiological responses depending on the situation. A controllable situation might elicit a fight/flight response whereas an uncontrollable situation might elicit a defeat reaction. A meta-analysis (Dickerson & Kemeny, 2004) indicated that uncontrollable tasks activate the HPA axis. 

Another domain where specificity might occur is the social context. Dominance/subordination are salient constructs, and there is likely a biology that subserves this. Indeed, in the meta-analysis, social-evaluative stress engages the HPA axis and elicits cortisol responses as well as increased pro-inflammatory cytokine secretion. These responses do not relate to subjective feelings of stress but rather feelings of a social nature. This and other evidence shows that we need to and can measure different types of stressors.

A key mediator of this process is cognition. The above evidence indicates that there is a primitive appraisal process, where the social world is perceived and appraised by the individual and processed cognitively (from the perspective of  the social self or view of one’s own social status and social regard). These responses have neural correlates that control peripheral neuorendocrine systems and influence key immune and inflammatory pathways as well as influence disease and feedback to behavior.

We must also measure reactivity rather than basal levels of stress. Reliance on self-report hinders the specificity approach. In our lab we use non-verbal indicators, task-based assessments, and manipulations to be able to capture these psychobiological patterns of response. 

The implication is that language matters. The word stress confuses elicitors, responses, and biology; this impedes progress in the field. Considering specificity and relations between distinct types of stressors and their cognitive, affective, and biological responses will allow us to hone in on integrated responses to particular contexts. Biological responses to stress may not necessarily be related to the number of stressors, but rather the nature of the threat.

Discussion

Kamarck:
I am a bit alarmed that social evaluative stress doesn’t increase perceived stress. What is the implication of using global measures like the PSS?

Kemeny:
I suggest three things. (1) Life event inventories – you might cluster them type of threat by asking additional questions of what’s lost. For example, the death of a spouse may mean the loss of money or status or social factors. (2) The LEDS is a great way to capture specificity. (3) Add subjective measures of threat.

Gross:

Even within the same individual, at some level along the neuroaxis there’s never going to be the same response. So let’s be cautious – what is the “stress response” that you are referring to? There are multiple stress responses at different levels. 

Kemeny:
I agree and I never use the term “stress response” because at the level of the brain there should be lots of specificity but there is not at the HPA. Inflammation is also blunt. 

Feldman-Barrett: The problem is not using the word “stress” with the public, but when we use it with each other. If we know that there isn’t a general response (or if we only have general response at some level of the neuroaxis) then what do you do? If we communicate it to our participants the right way then it is valid. The public are also the participants in our studies.
Kemeny:
When we ask them, we need to ask about cognitions and emotions. People DO know what fear is and anger is, so it can’t be that hard.

Feldman-Barrett: If we care about neural pathways, then the question is “how fast do you startle when you hear a loud noise?” or “how vivid are colors to you?” rather than “how neurotic are you?” 

Cohen:

Now we are predicting the brain instead of behavior, and that is where I take issue with neuroscience. 

Kemeny: 
But those might be the questions that better predict the peripheral health response.

Weir:

“What’s the threat?” versus “What can I do about it?” That’s the issue. Margaret (Kemeny), you talked about the “what’s the threat” side. I’m wondering about the other side; the activation to go after resources to deal with the issue, and how THAT may vary regarding specificity.

Kemeny:
Is the system going to activate to actively cope or disengage? Those are two powerful psychobehavioral types of responses that we don’t distinguish well enough. It’s one very clear reaction that is easy to measure. When we think about coping there are so many ways but I’m not sure they will map onto the biological responses.

Suzman:
I’m more pessimistic now! How do you get these nuanced answers?

Kemeny:
It is easy to do with two questions. I think you could do it in 10 items.

Feldman-Barrett: A recent Science study (Killingsworth & Gilbert, 2010) showed that over half of the time people are not perceiving the environment and just thinking about themselves. Instead of asking “how stressed are you?” perhaps we could ask “how often in the past week have you thought about yourself?” or “are you thinking about yourself now?” In other words, how much is a person interpreting the immediate situation and how it relates to them? These are much more behavioral. 

Session 2: What are the existing best current and retrospective measures of psychosocial stress exposures (self-reported)?

Measurement of Life Events—LEDS and Beyond

George Slavich, Ph.D., University of California, Los Angeles

Slavich discussed the benefits and limitations of using the Life Events and Difficulties (LEDS) measure and proposed an alternative, computer-based measure called the Stress and Adversity Inventory (STRAIN).

We know surprisingly little about different types of stress and how they affect health. This is because we measure stress crudely. Much like phrenology, we want to understand the nuances of stress, but only measure its contours.

This is illustrated in the example of the serotonin transporter gene polymorphism moderating the effect of early and recent life stress on risk for depression. Caspi et al. 


(2003) ADDIN EN.CITE  originally published this finding, but in a subsequent meta-analysis (Risch, et al., 2009) these types of moderation-by-allele findings were disputed. This was unfortunate for the field of stress research, because stress was inconsistently (and often poorly) measured in the included studies. For example, there was no standardized stress assessment window (e.g., early adversity vs. distal adulthood stressors vs. recent adulthood stressors), the measurement of stress was not blind to genotype or diagnosis, the studies were not controlled with respect to timing (e.g., in some studies, stressors hypothesized to precipitate depression occurred after onset of the disorder), the recency of the stress exposure was not standardized (e.g., past 3 months vs. 6 months vs. 1 year vs. 5 years), there was no common index of life stress (e.g., total number of life events, total number of severe life events, cumulative threat from all recent life events, etc.), and there was no standard way of determining which life events are relevant (e.g., “marital difficulties” are irrelevant for 15 year olds, although these events were assessed and included in several studies). Further, Dohrenwend (2006) discussed the notion of “intra-category variability,” in which items ranging from flu to colon cancer are all included in the category “recent illness or injury.” Note that a newer meta-analysis (Karg, Burmeister, Shedden, & Sen, 2011) finds the effect of life stress and serotonin transporter gene status on depression risk differs by the stress assessment method, with self-report questionnaires showing the weakest relationship and interview-based methodologies showing the strongest relationship
The LEDS uses a two-hour semi-structured interview in which the interviewer systematically inquires about potential stressors in ten domains of functioning (e.g., health, housing, employment, education, relationships, finances, etc.). Next, the interviewer presents the reported stressors to a panel of raters who judge each stressor using a 520-page manual that outlines explicit rules and criteria for rating life stress. The manual also includes 5,000 case vignettes that are used as standardized anchors in the rating process. All ratings are made independently by each rater and are then finalized following a consensus discussion that considers extensive information about the stressor and the individual’s biographic circumstances (i.e., “contextual” ratings; see Brown and Harris, 1978, 1989 ). Raters are kept blind to participants’ clinical characteristics (e.g. timing of onset of depressing, history of depression), as well as to their emotional response to the stressors (e.g., how often they cried), to prevent this information from influencing the life stress ratings.

The benefits of the LEDS system are that the ratings are made by an independent team of experts, which helps limit the influence of personality factors on the life stress ratings; there is excellent resolution on the specific timing, severity, and duration of stressors; and there is excellent resolution on stressor characteristics such as loss, rejection, danger, and entrapment. Targeted rejection is a specific type of life stress captured by the LEDS that may be particularly useful, as it has been linked to increased risk for depression and is related to biological processes (e.g., inflammation) that have been shown to evoke depression (Slavich et al., 2010*).

In collaboration with Diego Pizzagalli at Harvard University, we have compared correlations between LEDS-team-rated, LEDS-interviewer-rated, LEDS-subject-rated, and Perceived Stress Scale scores. They are highly correlated but are not the same. Interestingly, subject-rated LEDS and the PSS are correlated only about .45 despite the fact that both measure subjects’ level of perceived stress.

The limitations of the LEDS are that it requires extensive training and requires one or two interviewers and two to four raters. It is time consuming to administer. For example, it takes around 1500 hours for every 100 participants. It is expensive – around $35,000 for every 100 participants. Limited information is typically collected on the perception of life stress, and inter-interviewer and inter-rater variability exists.

A potential solution is to use stress assessment centers that utilize trained staff and lower incremental costs. Another solution is to use computer-based assessment systems that are automated, standardized, and offer little to no incremental costs. Our approach, the Stress and Adversity Inventory (STRAIN), is a computer-based approach that assesses cumulative exposure to acute and chronic life stress over the life course. Automated Stress Assessment Program and the Stress Rating Interface are two other examples. For an example and more information on the STRAIN, see www.semel.ucla.edu/cousins/life-stress-lab.

*Slavich, G. M., O’Donovan, A., Epel, E. S., & Kemeny, M. E. (2010). Black sheep get the blues: A psychobiological model of social rejection and depression. Neuroscience and Biobehavioral Reviews, 35, 39-45.
Discussion

Gross:
Is the .45 correlation between the PSS and the subject-led LEDS perhaps due to different time periods being measured?

Slavich:
Yes, perhaps. The LEDS covers the prior 6 months whereas the PSS references the past month.

Gross:
What about positive events? Are they represented in the LEDS or any of these alternatives?

Slavich:
Positive events in LEDS are counted when roles change-- for example, when someone changes a job or starts a relationship, even if it’s a “positive” event.

Gross:
So one would get the lowest score possible in this conception of stress by sitting in a closet with a helmet on.

Slavich:
Or without a helmet.

Cohen:
The PSS correlation is higher than I expected it to be, because the PSS is not focused on a particular event. LEDS focuses on one event. So you wouldn’t expect it to be different? 

Slavich:
The LEDS score is a linear combination of all the threat scores for all of the events that they experienced. You can also do event analyses with individual life events and difficulty scores as well. 

Kamarck:
Is the high subject-interviewer correlation of .89 common? This is interesting because the whole point of having an interviewer is that this factors out the subjects’ emotional responses.

Slavich:
I’m agnostic about this. Perhaps having a trained rater is a lot of money not well spent. A tricky issue is how one would demonstrate the utility of objective raters in the context of depression.

Measurement of cumulative life stress:  Preliminary data on the STRAIN

Elissa Epel, Ph.D., UCSF & George Slavich, Ph.D., UCLA

Epel and Slavich outlined the rationale and advantages of using the STRAIN, and presented new data using this measure.

Consider a traditional stress self-report measure such as “have you experienced a relationship dissolution?” This event has a completely different meaning if someone broke up with you or if you broke up with someone. The STRAIN, or STRess and Adversity INventory, is based on the LEDS and contains specific severe life events that participants could have experienced over the life course.

The goal of the STRAIN is to measure exposure to stress across a person’s lifetime. It was based on evidence indicating the importance of biological embedding in the fields of prenatal programming and early trauma, as well as models such as allostatic load (McEwen, 1998) that emphasize later life cumulative wear and tear. Because the LEDS does not have perceptions of stress, we included perceived ratings in the STRAIN. Comparing event intensity with perceptions of the event can garner a measure of resilience. In sum, the STRAIN measures exposure type, severity, when it happened, frequency, and duration.

We can also examine the relation between the exposure and the response. By doing so, we hope to help solve some problems throughout the literature regarding HPA responses to stress, where there are multiple phenotypes of dysregulation. For example, early life stress is associated with high reactivity, whereas adult trauma is related to low reactivity. Acute social stress is associated with high reactivity, whereas conditions like burnout are related to low waking response. Further, there are complications regarding the ligand versus the receptor, genetic expression, and the measurement of these. 

The STRAIN is a 96-question, computer-based life stress assessment instrument that systematically inquires about a diverse array of acute life events (e.g., deaths of close relatives, job losses, negative health events) and chronic difficulties (e.g., ongoing health problems, work problems, relationship problems, financial problems, etc.) that may be relevant to health. At present, the STRAIN can be self-administered by a participant at a computer terminal or can be administered by an interviewer who follows a series of simple on-screen prompts. An online version of STRAIN is in development. Notably, if one were to put the STRAIN onto paper, it would comprise a 150 page document, but the branching and computer-based quality of STRAIN greatly streamlines the protocol. Participants are asked verbally via headphones to rate the severity, frequency, timing, and duration of each stressor they endorse. Questions that are inappropriate based on a participant’s demographic characteristics are automatically omitted by the system. The average time needed to complete the STRAIN is 30-45 minutes. Because there are multiple follow-up questions for each endorsed stressor (i.e., that assess severity, frequency, timing, and duration), there are approximately 220 questions that can be asked in all. Based on this information, the system produces more than 450 variables that can be used to assess an individual’s exposure to stress. Analyses can be based on several factors, including stressor severity and timing (e.g., early adversity vs. distant life stress vs. recent life stress). More sophisticated analyses can be performed by focusing on analyses on stressors that occur in particular life domains (e.g., housing, education, work, health, marital/partner) or that have particular characteristics (e.g., interpersonal loss, physical danger, humiliation, entrapment, role change). Core characteristics such as targeted rejection are available and are very interesting. For example, job rejection and relationship rejection predicted depression to the same extent. This indicates that we may have been using the primary domains as a proxy for stressor characteristics.

Preliminary analyses reveal that the STRAIN correlates .29 to .50 with other measures of stress like the Wheaton (Wheaton, 1994) and PSS. The STRAIN is able to discriminate between caregivers and controls – in other words, high versus low exposure to stress. It predicts depression, telomere length, and telomerase, and different stress indices predict outcome measures differently.

Discussion
Nielsen:
Does this relate to what Lisa Feldman-Barrett was talking about – that retrospective reports of early adversity are colored by what’s being felt at the moment. The caregivers looked very different in early measures but not very different in the biology. What do we do with this?

Slavich:
Yes, this is difficult. Further, what is the value of looking at acute life course events above and beyond early adversity? Brown and Harris had a paper two years ago 


(G. W. Brown & Harris, 2008) ADDIN EN.CITE  suggesting that all the effect of major life events on depression can be accounted for by exposure to early adversity. The best we can do retrospectively is to frame and ask the questions in a way that limits bias.

Epel:
The caregiver group had more early trauma. Is it that caregivers actually have more trauma or is it that they have a lower threshold to report it? We have data to examine biased reporting by looking at (1) current mood and depression related to the STRAIN (2) whether going through the STRAIN makes one more depressed.

Bonanno:
Naomi Breslau says the subjective is more important than the objective when measuring traumatic events and their effects. Then there is a question whether people can remember how they reacted to the events. Do you have any thoughts about that?

Epel:
We decided appraisals older than a year are not worth much so we cut it off. 

Bonanno:
We had people record life events weekly for four years and then asked them later about those very same events, and distress at the time of recall colored their perceptions. But the severe life events were the best remembered and had the least bias. I don’t think retrospective appraisal had zero relation to current appraisals.

Puterman:
It could be more than chance or retrospective bias that explains why caregivers have more early adversity. It could be an issue of assortative mating, whereby individuals who experience early adversity marry those who also have early life experiences that set them up for later illness. 

Gross:
Are the core characteristics designed to capture meaning and construal?

Slavich:
This is a LEDS perspective so you have information on what events happened and what characteristics those events share, but not their construal.

Gross:
In other words, the event is the event and we assign the core characteristic without looking at the construal. It might be interesting to build in an element that allows you to understand subjective construal. In other words, allow them to attach meaning to each event.

Developing retrospective measures of childhood health, and issues of validation.  How can we apply this to stress measurement?

James Smith, Ph.D., RAND

Smith introduced the Panel Study of Income Dynamics, outlining the health- and stress-relevant measures that were added in subsequent years.
Started in 1967, the Panel Study of Income Dynamics (PSID) is conducted yearly with the full age distribution of people living in the United States and their siblings, parents, and grandparents. PSID is extremely strong on economic measures such as income, wealth, and work. Since 1999, PSID began collecting health measures such as self-reported general health symptoms as well as prevalence of standard health behaviors. In 2007, a retrospective measure of childhood health history was added to PSID as well as to the HRS. The prevalence estimates in PSID closely match verifiable external prevalence estimates of common diseases. 

In terms of psychological factors, PSID has examined psychological problems such as depression and drug and alcohol abuse. Because of its design, such analyses are able to control for unobserved family effects and the concomitant existence of physical illnesses during childhood. Information can also be verified against family reports. We find that the impact of psychological problems is enormous – those who have psychological problems earn $300,000 less over their lifetime, and this is usually funneled through marriage. 

The next step for PSID is to understand circumstances in families such as parental separation, mobility, or childhood SES and tie these to relevant outcomes. Because we have three generations, we can garner multiple perspectives on the same reality. Because we have a panel design, we can also examine retrospective and prospective measures within each panel. One thing we are learning is that siblings are very different.

Discussion

Suzman:
How does the US cohort compare to the UK cohort?

Jim Smith:
Parallel analyses in the birth cohort where all data is prospective nets the same results. Comparing the impact of depression in a prospectively measured dataset and a retrospectively measured one also nets similar results.

Suzman:
If you have a birth cohort and ask 65 year olds what things were like at age 5, how do these match up?

Cohen:
They did this with SES questions, and it seems to be fairly well matched. They can remember what their parents’ occupation was, for example.

Suzman:
A good next step is to examine this for all types of questions.

Jim Smith:
We can look at this since we have prospective data.

Suzman:
Let’s figure out what time periods matter the most.

Seeman:
In other domains it’s fairly clear that the more salient kinds of things that might have happened to a person are frequently recalled with high levels of accuracy, but it’s not 100% and it’s not uniform.

Jacqui Smith:
Autobiographical memory research indicates that there is a memory bias for things prior to the age of 30. 

Jim Smith:
Even if one’s dad was an alcoholic but the child didn’t perceive it, or if one sibling did but not the other, this is recorded in the available data.

Session 3: Population stress indices, mental and physical health outcomes

Approaches in HRS and ELSA: Social stress measures in HRS and ELSA – constraints and opportunities

David Weir, Ph.D. & Jacqui Smith, Ph.D., University of Michigan

Weir and Smith presented an overview of the design and population of HRS and ELSA and outlined currently available measures of stress and where further measures could be added.

For more information and examples of items, see Appendix A: Studying Stress in the HRS. 

The Health and Retirement Survey (HRS) is a longitudinal study that began in 1992. It enrolled participants 51-61 years of age who are followed up every two years. In 1993 a second cohort of those older than 70 years was added. In 1998 a steady state design was implemented in which every segment of the population older than age 50 is represented. A new cohort is added every six years to replenish the sample. This design allows for cross-sectional and longitudinal investigations. 

The ELSA study was modeled closely on the HRS and drew from the Health Survey of England. Michael Marmot is the Principle Investigator. The sample was drawn from the total population, and participants are all 50 years and older. The first wave occurred in 2002, with follow-ups every two years. Whole blood samples are available from baseline and every two years since then.

These studies offer a number of unique opportunities. Each is a large dataset with high quality longitudinal data. There are direct observations of stressful events and a number of different social contexts are captured. Comparing across HRS and ELSA may also be fruitful. For example, the loss of a spouse with health insurance in the United States may be a significant stressor, but would be irrelevant in the UK. Genetic data is available. In HRS, complete genome-wide association data will be available in a few years. These are 2.5 million SNP chips on 20,000 participants. In ELSA, DNA is available, but one would have to isolate a specific SNP of interest and test it. This type of data is exciting as it offers the opportunity to test whether resilience and risk factors in stress would be captured by genetic differences.

There are several stress measures in HRS and ELSA. Most are taken every two years, and anything added to the central panel must take fewer than 20 seconds. In terms of life events, there are data on unemployment, financial loss, household composition, marital status, caregiving status, new diagnoses, and family or network loss. Retrospective measures are available such as childhood health and economic status of parents. Crime, unemployment, and demographic information on neighborhoods can be linked to this data. A lifetime trauma and recent events scale is available in half of HRS every four years. This captures events like the death of a child. Recent trauma, such as being the victim of fraud or being robbed, is also measured. The experience of stress was measured in 2006, 2008, and 2010, which asks how upset participants were with ongoing stressors such as financial stress and health problems. Psychosocial constructs that may be relevant to stress research are also measured, such as personality, anxiety, control beliefs, hopelessness, subjective well-being, social networks, work stress, and discrimination in everyday life such as not being served, feeling threatened or harassed, or financial status discrimination.

Several opportunities to add new stress measures exist. The psychosocial questionnaire is a clear place to begin, but any added measures must be relevant to all life periods, appropriate for use in other countries, and not overlap with personality, affect, or control beliefs. Careful thought should be given to factors such as in which period of life, in what cohort, and with what timing any additions should be made. Self-reported health is a measure that could be added. A way to measure cumulative stress may also be helpful.

Discussion

Nielsen:
These examples are a lot longer than 10 items; can we perhaps expand our idea of a 10-item stress measure to be longer or asking questions in a different way?

Weir:
We use experimental modules to test the items. These modules contain 3 minutes of content at end of the study and get 10% of the population.

Nielsen:
And also everyone gets leave-behind questionnaires every 4 years.

Cohen:
What health outcomes are available?

Weir:
In the main data, we have health conditions (e.g., high blood pressure, diabetes, heart disease) and functional measures (e.g., difficulty walking several blocks) as well as linkages to Medicare records in the 80-85% who consent, which offers information on what they were treated for by doctors. This type of data is limited because you won’t get specific cardiovascular results. Rather, you’ll just get a yes/no response. We also have some biomarkers. ELSA has whole blood. HRS can’t get whole blood samples, but has dried blood spots, and prior work has measured cholesterol, A1C, CRP, and cystatin C, an end stage renal disease marker. We have tried to get cortisol, but getting multiple samples over many days is prohibitive. We would love an integrated measure of cortisol.

Epel:
You can use hair to measure things like cortisol.

Cohen:
I have misgivings about hair cortisol.

Kemeny:
Could other things be done on blood samples?

Weir:
ELSA has examined IL-6.

Bonanno:
How often do you do the assessments?

Weir:
Every two years, with face-to-face interviews with psychosocial biomarkers every four years. 

Nielsen: 
HRS is publicly available. You track the usefulness of various measures over time in monitoring committee meetings. 

Weir:
Yes, there is support to give data out to everyone. The psychosocial measure has been in place since 2006, and has been modified a little bit. We are now collecting the first longitudinal data on the perceived stress data. 

Jacqui Smith:
There is a paper in Psychological Science (Roberts, Smith, Jackson, & Edmonds, 2009)  on conscientiousness and health.

Cohen:
It seems to me that this data can answer our broader questions that are being raised.

Suzman:
This data also has the best (and getting even better) measures of cognition which will include episodic memory – we can look at that and how it affects depression.

Jacqui Smith:
HRS offers a one-week intensive summer workshop every year for researchers interested in learning about the study design, content, and the datasets. It’s a valuable experience.

Kamarck:
Regarding specificity, this is a problem only when it comes to statistical power in smaller studies. In this larger sample, the specificity problems may go away. Can we replicate the carefully designed results from small samples in this big study?

Seeman:
We need to go both ways and test the shorter measure in smaller scale studies.

Cohen:
But if we take components from HRS that explain the variance, then that is good enough.

Suzman:
To refine measures that we get from HRS, it doesn’t have to be on the same population. The advantage of HRS is that it’s a representative population sample, not college sophomores.

Epel:
If we look at these questions in HRS, we don’t want to do it piecemeal in a bivariate manner. Bivariate analyses are great for getting more publications, but that does a disservice from a scientific viewpoint. Let’s look at all variables at the same time and create a master report.

Seeman:
We could do a better job by drawing from the variety of measures than using an a priori strategy.

Crimmins:
Adding questions to the experimental modules is helpful and not that difficult to do. This is similar to what we went through with measuring cognition. We started out with two hours and we are now down to thirteen minutes. A subsample has been subjected to a neuropsych survey.

Suzman:
Yes, we started with a general cognitive measure, refined it, and ended with the probable predictive measure of dementia. Elissa, could we do telomere length in 20,000 participants?

Epel:
Elizabeth Blackburn is measuring telomere length in 100,000 Kaiser Permanente members. We can now measure telomere length in bloodspots and saliva.

Comparative cross-national studies: What’s explaining the differential health in US/UK, and what’s not?  How might this be relevant to stress?

James Smith, Ph.D., RAND

Smith presented findings comparing health across the United States and the UK. He offered several explanations for the lack of strong evidence for psychosocial factors predicting health or explaining the observed US-UK differences in health.

These findings are from the HRS and ELSA studies described in the prior presentation. Initially, we found that the US has higher prevalence than the UK of all the major diseases – diabetes, heart attacks, stroke, lung disease, and cancer. Biomarkers tell the same story – Americans have higher HbA1c, higher blood pressure, higher CRP, higher fibrinogen, and lower HDL cholesterol. These differences were not explained by ethnicity, standard health behaviors like smoking, drinking, or obesity, self-report of morbidity, or health insurance. While obesity did not explain the difference, waist circumference explained almost 80% of the difference in diabetes, particularly driven by US women. Further, these differences were not due to larger psychosocial factors such as work-related stress, subjective social status, loneliness, autonomy, self-realization, and social support. 

Because the null findings surrounding the psychosocial factors may have been because they were largely self-reported, we have examined specific domains and characteristics of social networks. We found that marital status/partnership affected health, with husbands benefiting. Ties with children and relatives had no effect. In friendships, the English have more friends during their working years, but after retirement this switches. Membership in voluntary, civic, and religious organizations had no effect on health, with the exception of the benefit of belonging to a sports club. The only psychosocial factors that predicted disease were control and self-realization, with both being protective (Banks, Marmot, Oldfield, & Smith, 2006).

In conclusion, there are two issues that need to be addressed. First, there is no consensus on the correct way to measure social networks and social integration. The best data so far are in the US and UK, and much more work is needed in other countries. Different countries have different reporting style differences. For example, even though the US has higher prevalence in all the diseases, they self-rate their health as better than the UK sample. Dual causation is also a potential issue – one’s health may be making one have psychosocial problems.

Second, we should examine economic crises to understand wealth and income effects on health. Economic shocks have clear exogenous changes in financial resources that have nothing to do with health. The conclusion here is clear – there are no positive effects on health from wealth. Negative wealth shocks may well have asymmetric effects on health. A caveat is the Indonesian crisis. Indonesia had a much more severe crisis than in the US, and indeed there were short-term effects on depression, health care utilization, and school attendance. In the long-term, however, there were no effects on health. 

Discussion

Epel:
When you say “no effects,” you mean as measured. Positive economic shocks may not be having an effect in this study because we are looking at negative events like the onset of disease and mortality. If we look at positive measures of health we might find something. 

Jim Smith:
Yes, money may matter after you get sick, not cause you to get sick.

Suzman:
Something may be happening in the low SES tail. Have you checked whether increased wealth at the bottom end of the scale has an impact; where people are lifted out of misery?

Jim Smith:
Wealth changes that come from crisis are what I’m talking about, not a consistent economic situation.

Suzman:
What about if you look at some big natural experiments? The breakup of the USSR led to a rapid decline in life expectancy, especially for men, but the reunification of Germany led to a rapid increase in life expectancy.

Jim Smith:
But many other things changed. Health care changes immediately. And the HRS crisis is over. Perhaps this is not a big enough crisis. 

Feldman-Barrett: How do subjective evaluations of wealth affect this? We know that relative deprivation is what matters rather than your objective income. This is what’s happening in US and it’s very well-publicized. Are there differences between people whose income hasn’t changed but relative income has changed?

Jim Smith:
This is controversial. In the economics field, and in George Kaplan’s work, those effects are small. 

Nielsen:
At the allostatic load meeting, we discussed what the best study design would be. We talked about natural experiments as the best candidate, but Jim is saying that the way he’s seeing it, this may not be the best strategy. 

Stress measures in population based studies (MIDUS, CARDIA, MESA, NSHAP, SEBAS)

Teresa Seeman, Ph.D., University of California, Los Angeles

Seeman discussed the currently available stress measures that are included in large population health studies. She outlined unique considerations when measuring stress in large-scale studies.

This talk will provide an overview of the stress measures that are available in population health surveys. Examples of nationally representative studies are MIDUS, HRS, and NSHAP. CARDIA, MESA, and SEBAS are multicenter cohort studies and most of these studies are examining cardiovascular outcomes.  See the Executive Summary for a complete list of the studies and Appendix B for the most relevant studies and the stress measurements they contain. Examples of stress measures in such studies include the PSS (discussed above), measures of chronic burden (e.g., “Do you have ongoing financial/work/health problems?” and a rating of their stressfulness), life events (e.g., death of a child and the perceived consequence of that event), childhood abuse (e.g., from Childhood Trauma Questionnaire 


(Bernstein, et al., 1994) ADDIN EN.CITE   – “I felt that someone in my family hated me,” or checklists of events and ratings of those events), work stress (e.g., serious ongoing problems with someone at work), financial strain, work/family spillover stress (e.g., “Does stress at work make you irritable at home?”), social strain (e.g., “How much does your partner criticize you?”) and daily hassles. Measures that are related to stress are loneliness (e.g., “How often do you feel lonely?”), and discrimination (e.g., “You were discouraged by a teacher from pursuing higher education”). Measures such as the PSS tend to have good reliability (( = .85 and above).

There are several considerations in measuring stress in population surveys. Stress is often only one of many constructs that must be assessed, and there are strict time limits. The maximum time allowed for such a survey is likely five to ten minutes. Measurement is often conducted in the community, which precludes the use of large or sensitive equipment. The protocol must be non-specialized so that a general interviewer can administer the instrument. 

Session Discussant: Eileen Crimmins, Ph.D., University of Southern California

We use complex models that begin with the questions “how does health change as we age,” “how does health differ by gender,” “how does health differ by SES,” or “how does health differ by context and in different countries” and attempt to link (a) demographics, genetics, personality, and SES; (b) life experience, social support, health behaviors, and healthcare; (c) physiological change, mental status change; and (d) cognitive function, morbidity, and mortality. Understanding the effect of stress on health is but one part of these larger models. Further, context, culture, time, and cohort – these considerations affect the understanding of stress at all of these levels.

In HRS, we are observing large differentials in psychosocial factors by educational measures in constructs such as hostility, hopelessness, loneliness, anxiety, and anger in / anger out. One of the most dominant hypotheses of why such strong health disparities exist across multiple studies is because large differentials in stress exist across ethnicity and SES. However, we haven’t measured stress well, or think we haven’t measured stress well. It is important to understand that stress is a mediating pathway from step (a) to step (d) above.

Further, it is difficult to predict risk in old age by looking earlier in life. We need a lifecycle perspective beginning early in life continuously until the health event. We also need a composite that measures all the major life events that would affect the outcomes of interest. By doing so, we can allocate the variance observed in the SES box to some kinds of mechanisms.

Finally, we must solve the issue of international differences in life expectancy and health. The US and the UK are different, and the US and the rest of the world are even more different. We have made progress on understanding the level of risk from obesity and smoking, but very little from stress. If one looks at the Gallup survey using a one-item measure of stress, the US is the worst in health and the worst in stress. Stress is clearly inadequately measured here, but the question this raises is interesting. A reasonable hypothesis is that culture makes a difference in the experience of stress. While stress is difficult to measure across cultures, stress is at the bottom of a number of hypotheses when we try to explain health. What we need is extensive lab testing in small settings to test a variety of stress measures to see what gets at the appropriate mechanisms. 

Discussion

Cohen:
In many national surveys, we find beautiful gradients in PSS across SES. The PSS has been translated into many different languages, but there are no cross-national studies that I know of. 

Lupien:
A Panamanian woman with 14 kids once told me she was way too busy to be stressed. This points out that stress is defined differently across nations. Our measurement of stress needs to go outside the home. There is a lot of threatening information outside the home like newspaper headlines. We did a study where we show real titles of newspaper articles and this leads to a stress response similar to what we have when we use a laboratory stressor. 

Feldman-Barrett: In the Gilbert study (Killingsworth & Gilbert, 2010), the item that predicted best was the proportion of time thinking about the task at hand versus thinking about something else. Mind wandering is what they called it. Subsidiary analyses not yet published indicate that how much you’re thinking about yourself predicts lack of happiness. They have the data to look at proportion of time spent on self vs. other, and look at the relation of country. 

Crimmins:
This is an iPhone study, meaning it’s measuring the “me” generation.

Kemeny:
We could, however, use other methods.

Suzman:
Kahneman would call it engaged versus not engaged. But what we should add is subjective well-being to the list of outcomes, not just economic and health outcomes. 

Epel:
We have similar findings. The question “Over the past week, how often have you wished you were somewhere else?” predicted the shortest telomere length, and “How much are you in the moment” predicted the longest telomere length.

Puterman:
We need to look at more sophisticated models. For example, social support might not be a main effect predictor of health, but it might be enhancing or impeding the effects of other variables.

Epel:
This is true especially since we know that social support is a moderator from other studies.

Cohen:
However, in Jim’s (Smith’s) study it wasn't that social support didn’t predict health, it didn’t predict the differences between US and UK.

Puterman:
Rozanski and colleagues 


(2011) ADDIN EN.CITE  showed that psychosocial factors did not predict CAC. We should choose our outcomes carefully. 

Cohen:
But that was middle-aged sample, when what we need is those older than 50.

Jacqui Smith:
We added in a question about preoccupation; 56% of the sample said they were preoccupied with something else so we can look at this, but we know at least that it’s prevalent. Another point – have we asked in any of these studies about time pressure? We know that time pressure, leisure time, etc. is important.

Feldman-Barrett: Savoring doing nothing is another thing. We don’t even have words like this in English.

Bonanno:
I have a very strong reaction to measuring childhood sexual abuse. You just can’t do it unless in a childhood interview. Studies find underreporting 33% of the time and over reporting 10% of the time.

Seeman:
The CTQ is validated and also it’s predicting our biological measures.

Bonanno:
Couldn’t it be the other way?

Lupien:
That the biology is causing false memories?

Bonanno:
No, rather that people are not reporting childhood abuse.

Seeman:
My assumption is that there is measurement error, but in the conservative direction.

Bower:
Many people report things on the CTQ; there is no evidence for a floor effect.

Suzman:
Time use information can be obtained quite reliably starting in the 1978 study. It’s one of the areas we are trying to push into cross-national studies; now we can ask how did you feel during that period? We have funding from American Time Use survey with a national sample that will be released in a couple months.

Feldman-Barrett: If we just look at our own experience this morning when there was a time crunch, we saw that many things that might have engaged our neural stress systems happened – there was lots of tension, the prosody changed, and the volume of our voices changed. Further, there are profound cultural differences in how time is understood. Even within the US the importance of time and being on time is different, for example in African American cultures a 3 pm meeting means within a 30 minute period of 3 o’clock.

Nielsen:
We recently had a meeting on conscientiousness and health, and Ben Chapman from Rochester presented that punctuality was the strongest predictor of conscientiousness-education link. We talked a lot about context and environmental circumstances where conscientiousness may be protective for health, and perhaps it’s only in this culture where punctuality is valued where these health effects exist.

Feldman-Barrett: I don’t think people who are 20-30 minutes late would consider themselves not conscientious.

Nielsen:
Yes, it’s about the meaning of it within each subculture.

Cohen:
Type A behavior involves time urgency, and it’s measured in clever ways where an interviewer slows down to elicit a potential response.

Suzman:
“Do you own a watch” used to be a measure of conscientiousness in the 1960’s.

Session 4: What can we learn from stress linkages with physiology? Best examples.

Measures of stress for cognition and brain development and the measurement of daily stress in children: Intervention “DeStress for success”

Sonia Lupien, Ph.D., University of Montreal

Lupien outlined the NUTS model of stress and discussed the effects of stress hormones on emotion, cognition, and memory. She focused first on measuring stress in older adults, and then in measuring stress in children.

Elissa Epel’s introduction

We need to think about the endophenotypes that matter and are related to health and disease processes, early on. This is the only place where we can talk about biomarkers so we should use them as a criterion to determine what matters most. We need to take a gold standard biological outcome to guide us in our thinking of what’s important. 

Lupien presentation
The brain is a detector of threatening information. If it detects threat, it triggers a stress response. The interesting thing is that the hormone that is produced as a result of fight and flight feeds back to the brain to affect emotion, memory, and learning. The acute stress response is a perfect response. It is when stress becomes chronic when things become problematic.

There are four additive ingredients in the recipe for stress: Novelty, Unpredictability, Threat to the ego or survival, and Sense of loss of control (NUTS). These ingredients give rise to individual differences in stress which are represented by our biological responses.

We tend to forget that there is a large difference between absolute versus relative stressors. An absolute stressor is a real threat for all, such as an earthquake. For absolute stressors, our acute stress response is vital. A relative stressor is an implied threat induced by the interpretation of a situation as being novel, unpredictable, or uncontrollable. It is these relative stressors that may affect health negatively because they are more present in our contemporary lives than absolute stressors. We are in a rich, healthy, educated society with no mammoth threatening our lives, and yet the World Health Organization predicts that by the year 2020 depression related to stress will be the second cause of disability in the world after cardiovascular disease.

When we test, do we stress? Increased levels of stress hormones can cause acute memory impairments, and older adults are particularly vulnerable to stress. Could it be the case that the environment in which we test older adults induces a stress response that impairs their memory? The location is often in a university setting – a novel situation for older adults but not for younger college students. The average age of a research assistant is 23 years, which may is also a novel experience for older but not younger adults. Memory performance is better in the morning for older adults, and the majority of studies are conducted in the afternoon. The instructions for studies often emphasize memory ability, which may trigger stereotype threat processes.

We have changed the testing conditions to favor older adults in each of these parameters, and found that young people in conditions favoring older people mount a stress response and vice versa. These results indicate that we can spend many hours figuring out a 10-item measure of stress, but we may stress people by measuring it.

Assessing stress in children and teens is very important, because we are seeing that poorer children have higher stress hormones than richer children as young as age 6. All children have increases in times of school transition, and this is the time when we observe suicidal tendencies, conduct disorders and other mental health issues. Others have attributed this to puberty, but we hypothesize that this transition is a stressor that embodies NUTS.

Our Destress for Success intervention involves five visits each 40 minutes long. The topics covered include: What is stress – The NUTS model; How do you know if you are stressed?; Where does the energy go?; Coping with stress; and Deconstructing stress to reconstruct stress. Six times per school year, we measured cortisol, depressive symptomatology, and cognition. We found that exposure to the intervention reduces cortisol and depression by 5 to 10%, and girls responded more. 

This work provides two lessons. The first is that talking about stress is less stigmatizing than talking about mental health, and therefore asking about stress is opening the door to talking about mental health. In other words, there are ethical considerations when measuring stress. One cannot collect the data and examine it at the end; continual monitoring is necessary. In the Destress for Success intervention, any students with high CDI scores were sent to school psychologists or to Montreal hospitals, and these were not false positives.

The second lesson is that the time at which a test is administered affects the results. We administered the CDI six times through the school year and found that girls are more depressed than boys. When the CDI was administered in the morning, however, the results were the opposite. Culture also matters. Comparing Brazilian to Canadian participants aged 18 to 39 revealed large differences in whether the NUTS characteristics were considered stressful. For example, Brazilians believe stress is induced by novelty but the Canadians do not. To read more, see www.humanstress.ca.

Discussion

Gruenewald:
What question did you ask them? Was it “What causes stress?” or “What stresses you out?”

Lupien:
“What can cause stress?”

Gruenewald:
People have lay theories about what causes stress, and they may be different from what personally stresses them out.

Olster: 
Is it only stress if it triggers biological responses? And does that limit us to looking at keys under the lamp of stress? Are we missing out on stressful things that don’t engage our biology?

Cohen: 
This is my earlier point about how biologists operationalize stress. Sonia (Lupien) operationalizes it as whatever leads to these biological outcomes, because they are downstream mediators towards health outcomes.

Lupien: 
I bring people to my lab and stress them. Then, on a scale of 1-10 I ask them “how stressed are you?” I correlate this number with biological responses. Catecholamine responses are represented cognitively because heart rate goes up and you can feel this. Cortisol is like a spy because you don’t see it or feel it. Subjective level of stress is correlated with catecholamines but never with cortisol. But once these hormones hit the brain, it changes the way you see the world.

Kemeny:
But biology shouldn’t be used backwards as a definition of stress (to Sheldon’s [Cohen’s] earlier point). If something doesn’t increase cortisol, that does not mean that we shouldn’t consider that stress.

Cohen: 
Sonia (Lupien) talks about feedback loops, which is something that is so important that we need to talk about.

Epel:
Our goal is to find these pre-disease states, so the biology is important.

Seeman:
Precisely because we are trying to understand disease outcomes. Whereas, if you are trying to understand stress as an abstract concept, that is a different issue that shouldn’t be tied to biology.

Suzman:
So if someone is successfully avoiding something, you would find physiological but not experiential responses.

Seeman:
Which would argue that the experiential component of stress isn’t necessarily the most important …
Cohen: 
The important point is: what is the question? What the question is to me is what leads to DISEASE outcomes. The biology people focus on this but there are other ways that aren’t biological (i.e. health behaviors) that go from stress to disease. So it depends on the question.

Epel: 
Let’s narrow the scope. We are measuring the stressors that are related to disease and are on the pathway from stress to disease.

Weir: 
Are these hormones addictive? I thought people sought out situations that have time urgency, etc. 

Lupien: 
Not addictive, but these effects of hormones on brain observed either by administering hormones or stressing people makes me realize different people have different resistance to stress. So we need to focus on individual differences.

Seeman: 
Risk-taking is related to this.

Weir: 
And are they suffering health-wise or are they challenging themselves?

Kemeny: 
There is no data on this.

O’Donovan: 
We found that people who perceive the Trier as more threatening have shorter telomere length whereas appraisals of challenging are not associated with telomere length. Our biological systems are clearly reactive to situations with the potential for harm, but not so clearly to situations that are positive. However, the positive factors might be tied to something different that isn’t specific to particular stress responses and disease outcomes. If we can capture both types of responses in the lab to identify the individual differences that are relevant for health it will be a leap forward.

Lupien: 
What we are seeing in lab is that people are sensitive to each of the NUTS characteristics in a different way. We are developing a NUTS questionnaire to capture this. Simply knowing the event is not enough (e.g., divorce).

Cohen: 
There is a large literature on positive emotions and what drives the health effects. Positive emotions activate the SNS, but it’s not that positive emotions are bad for you.

Feldman-Barrett:This could be a curvilinear relationship.

Kemeny: 
Or reactivity.

Gruenewald: 
Or it’s exercise.

Cohen: 
You are dead if the SNS is deactivated. The point is that SNS is not always bad. 

Feldman-Barrett:Wendy Berry Mendes would say there’s a threat/challenge distinction that is important and encoded in the cardiovascular system. 

Seeman: 
It’s not that simple when you are talking about the physiological response. Looking at only one system is not going to get you there.

Feldman-Barrett:If there’s one thing to take away from retrospective vs momentary assessment, it’s that retrospective assessment is going to be very much tied to their beliefs like in Brazil vs Canada and their lay theories of what stress is. Robinson and Clore (2002) showed that the more retrospective, the more it’s influenced by your beliefs.

Suzman: 
Art Stone is finding some evidence that our retrospective recalls are reasonably accurate depending on the question.

Feldman-Barrett:Regardless, the longer the timeframe, the more it will be influenced.

Suzman: 
Yes, so we need to know the degradation as you recall farther back.

Kamarck: 
The research that has demonstrated promise for retrospective recall (The Day Reconstruction Method, DRM) shows that this method produces mean patterns of results at the group level that are comparable to those produced by EMA, but it doesn’t actually demonstrate correlations with EMA methods between persons, which would be a better means of assessing the accuracy of DRM.
Bonanno: 
I agree with Robinson and Clore, but it’s not that you can’t predict anything; it’s just that the phenomenon is different.

Feldman-Barrett:Yes, every measure is valid. It’s just what is it a valid measure of?

Bower: 
Self-report measures of how stressed you are in the lab do not correlate with the biological measures. It’s surprising that ANY self-report instrument like the PSS correlates with the biology. So should we ask how Novel, how Unpredictable, etc.? Will that work better?

Lupien: 
I don’t find that to work. The best is the scale of 1-10 “how stressed are you?” Steptoe and Stone say you know when you are stressed, even if you don’t know the reason. This is why I say “Work with people, don’t work on people.”

Epel: 
So should we put NUTS in the 10-item? For example, we don’t usually measure novelty.

Lupien: 
The NUTS questionnaire is 20 items. It’s not about them, it’s about the situation. It’s vignette based. For example: You plan a camping trip and gas goes up to $7 a gallon. On a scale of 1-10 how stressed would you be in this situation? Each question is rigged to reflect NUTS. Men are ego threat sensitive. Women are sensitive to sense of control. Data on homosexual males and females is not perfect because of gender biases but is important too. 

Session 5: Measurement of daily experiences: What matters?

Daily stress measurement through Ecological Momentary Assessment (EMA)

Tom Kamarck, Ph.D., University of Pittsburgh

Kamarck outlined his work using temporally sensitive methods of measuring stress. He discussed EMA methods, LEDS-based computer methods, and outlined how such measures might be incorporated into population health studies.

The NIEHS Exposure Biology Program was developed to enhance our ability to assess environmental exposures that may interact with genetic propensities to influence health. These exposures may be environmental toxins but also behavioral factors such as diet, physical activity, drugs, and stress. This focus is based on the fact that cumulative exposure to environmental exposures may be difficult to assess using standard methods, and the temporal dimension is particularly difficult to capture.

There are two methods of measurement that capture this temporal dimension. One is Ecological Momentary Assessment (EMA), since this allows time averaging of representative real time samples to get an approximation of total exposure. The other is retrospective interviews with calendar methods, which allows to assess the exacerbations and remissions of stressors and stress experiences over time that characterize chronic stress exposure. The EMA measures tend to be more appraisal-based; retrospective interview methods are stimulus-based.

EMA involves data collected in the natural environment in real-time. The advantages compared to retrospective reports are that it reduces bias and sampling error. The repeated samples also allow for a characterization of the topography of the stress process. In the Pittsburgh Healthy Heart Project, we used EMA measures of psychosocial constructs and ambulatory blood pressure measurements in participants every 45 minutes for three days, with repeated assessments at a four-month follow up. EMA measures such as those developed to assess Karasek’s constructs of psychological demands (“Required working hard?”)  and decision latitude (“Choice in scheduling this activity?”) were sensitive to fluctuations in psychosocial processes throughout the day. For example, momentary ratings of demands tend to be higher at work than at home, and ratings of decision latitude tended to be lower. The measures were also reliable, with retest reliabilities of .70 or so over a 4-month period. At the six-year point, we repeated the assessments, and found that they continued to be about as stable as ambulatory blood pressure.  Since they are stable, they could have a longer-term impact on health outcomes. Demand and control are moderately correlated with ambulatory blood pressure but not to in-clinic blood pressure. Further, the aggregated EMA measure of Demand outperformed global ratings of Psychological Demand in predicting carotid artery intima medial thickness (IMT), a marker of atherosclerosis. The EMA measures also were related to six-year progression of carotid artery atherosclerosis among those who are not on antihypertensives, and blood pressure was a significant mediator of some of these effects. EMA facilitates mediational analyses by increasing fidelity and increasing proximity to behavioral and biological events. Currently, we are extending and replicating these findings, and upgrading our assessments using computerized adaptive testing methods.

The LEDS is an example of the retrospective interview and was discussed earlier by George Slavich. It has a number of advantages. It assesses the context, uses a life history calendar system, and captures temporal features of stressor exposure. The disadvantages are that it has large time demands in training and scoring requires 7-9 hours for each interview, rating, and consensus panel. In Anderson, Wethington, & Kamarck (2010) we reviewed second generation LEDS instruments which are less time consuming but are less successful at capturing temporal dimensions. 

Therefore, Barbara Anderson drew out the definitional criteria of the stressors to develop behavior-specific probes for each subdomain of the LEDS, rendering the rating and consensus process unnecessary. This program is called the Life Events Assessment Profile, or LEAP. LEAP is a computer administration and data management system with menus and functions that direct the flow of the interview. It uses a calendar system with automated scoring algorithms and takes two hours at this point, although we are working to decrease administration time to 30-60 minutes. LEAP is highly correlated with the LEDS and has high test-retest reliability.

We are currently conducting the first community-based field test of our two new integrated measurement technologies, LEAP, and SMART (Self report Mobile Activity Recording Tool, the name we have adopted for our computer adaptive testing based EMA tool). We are assessing the feasibility, reliability, and validity of these instruments, and we are assessing whether certain EMA domains have differential associations with outcomes such as cortisol, blood pressure, and sleep.

How can we adapt these measures to a population setting? We need to tailor the measures to the purpose of interest by choosing the most relevant domains. We should empirically winnow the items in each domain as well. Portability tools will be key. We are developing a portable training module for LEAP and an app that runs on the Android platform for the SMART. Finally, in collaboration with Joe Schwartz from SUNY Stony Brook, we are in the process of working out methods of exporting these tools for use as part of a large scale epidemiologic study of hypertension in New York City.  
The key components of a short stress measure will likely draw on our discussion of specificity of stress, and will likely incorporate some the following themes: environmental demands, sustained social conflict, social and role loss, social rejection, psychological distress, perceived control, positive affect, and social support. We gain more than we lose by using a longer measure. Recent reviews of gene by environment interactions in depression have demonstrated that longer interview-based measures of environmental stressors are systematically more sensitive than are shorter checklist measures of life stress in the detection of significant g x e effects– we should take heed of these findings. 

Discussion

Gross: 
You emphasized the need for temporally sensitive measures, but one of the main uses of repeated assessments is to lump them together. Do you extract more information from time series than lumping together?

Kamarck: 
Yes, there are within-person data. If we look at the relationship between demand/control and ambulatory blood pressure within and between subjects they are overlapping effects. The between-person association between demand/control and blood pressure is mediated by within-subject effects. In other words, people who are higher on demand have higher mean ambulatory blood pressure (ABP) precisely because they have higher momentary ABP each time they experience demanding situations. The association between mean Demand and mean ABP is not due to some third factor like obesity
Gross: 
Does blood pressure care if things are getting better?

Kamarck: 
We haven’t looked at time of day effects in a manner that would address this question.

Seeman: 
What is the minimal period for EMA? Is one day ok? 

Kamarck: 
Our data suggest that if you want a generalizability coefficient of .80 or better for 45 minute interval assessments you need at least 3 days. 

Bonanno: 
Are end of day diaries ok?

Kamarck: 
They are not better or worse, but they appear to measure different things. David Almeda has done some nice work examining the relevance of end of day assessments. End of day assessments measuring stress do relate to daily differences in cortisol according to his work. 

We and others have examined the relationship between momentary and end of day assessments of psychosocial measures. In a 6-day study, we aggregated within day measures of perceived stress and compared these mean momentary measures to end of day assessments of perceived stress, The between-person correlation was about .60 and the within-person correlation was about .30.  So end of day and mean EMA measures can be relatively comparable (.60) for assessing between-person characteristics, but not within-person characteristics (.30, rank ordering how people vary in perceived stress over time). 
Puterman: 
Green and colleagues talk about pencil vs electronic, once a day, twice a day, etc. 


(Green, Rafaeli, Bolger, Shrout, & Reis, 2006) ADDIN EN.CITE .

Nielsen: 
What was the sample?

Kamarck: 
Healthy people, 50-70 years of age.

Nielsen: 
So this goes back to Sheldon’s point – what is the question, what are we trying to capture. Do we want to target early entrance into HRS since we can’t get retrospective work demands? Or do we invest in more intensive earlier modules since we don’t want to rely on retrospective reports? 

Seeman: 
We might want to consider the fact that population science researchers say “this will never work!” and then when they try it, it works just fine (and the opposite). For example: diurnal saliva sampling in CARDIA. We need to try some of these out on very small subsets of big populations and tell them it’s a pilot, ask them to tell us how it goes, and at what point did you think it was too much? If we can make it interesting people can do a lot.

Kamarck: 
We usually bring people in and train people since we want to measure biology; if you just want psychological measures then there are other easier methods like using cellphones with no training. We ran 400 people over 3 months. So you can make some of these things less intrusive.

Epel: 
Do we really need to go into their day and get the repeated measures? If you want to predict early onset of hypertension in this cohort and you know that within subjects job stress predicts blood pressure but you want to know between-subjects, can you just look at end of day mood between subjects if that is your question? Do you need the daily assessments?

Kamarck: 
They wouldn’t be the same, but they’d be correlated, I don’t know the answer.

Epel: 
The within-subject method is a totally different question that is important, but the between subject question is what we can use the power of a population-based study to predict. What do we need from the data that’s special? What really matters for early onset of disease?

Seeman: 
We don’t know and it could turn out that it’s the daily measures.

Kamarck: 
What is interesting is that the EMA self-reports do a better job of predicting daily blood pressure, not clinic blood pressure, so there may be something important about this. How frequently we have to do that is unclear.

Cohen: 
We have been measuring affect by phone at the end of the day for two weeks or one week and have compared average affect (negative and positive) vs usual methods of trait affect (“To what extent do these adjectives describe you?”). Both measures predict colds. The phone calls are a better predictor, significantly, so it’s a little more stable. In a same regression, trait measures are wiped out by phone measures. But I have a question about demands x control – any interaction?

Kamarck: 
No interaction.

Cohen: 
The theory is that there’s an interaction, but that doesn’t often work out. I haven’t seen this interaction come out since Karasek’s earliest work. In the Whitehall studies, depending on the follow-up period, you find different associations.  In one study it’s demands, in another, it’s control.

Weir: 
There is a real possibility that something related to the concept of stress is related to health. If the goal is to intervene in public to remedy the situation, is this the kind of thing that you’d need to know to formulate an intervention? Let’s look under other lampposts. 

Kamarck: 
EMA does have potential for intervention, by measuring proximal goals of an intervention. You’ll have some reactivity of measurement but there’s a nice opportunity to assess treatment outcomes during daily life.

Gruenewald: 
This is often done in folks who work. There is a big period of time when people don’t work but there’s a lot going on in their lives otherwise over about 20 years, age 65-85.

Kamarck: 
We are replicating these findings in an employed younger sample, but in the sample I predicted here half were not working. 

Gruenewald: 
But then the questions seem out of place, like the Karasek job strain questions.

Kamarck: 
Sure, but our questions were adapted to be relevant to perceptions of demand and control in non-work as well as in work-related contexts.

Adler: 
A lot of our stress questions are based on our urban, busy lives. What about boredom? Isolated and bored? Are those physiological effects the same?

Kamarck:
We haven’t looked at the effect of boredom on blood pressure, for example, but we can look at this now.

Epel: 
Depressive withdrawal or defeat maybe, rather than fight or flight.

Kemeny: 
I don’t think it’s defeat.

Epel:
Perhaps loneliness.

Suzman: 
There’s evidence from HRS and ELSA and SHARE that there’s a big cognitive drop in ages 55-65 in countries where the retirement age is low. This suggests that some degree of stimulation and engagement are good. In other words stress may not be that bad. 

Seeman: 
There is lots of old epidemiological data that the more hours people watch TV, the poorer cognition is.

Lupien: 
Back to David’s question – the UK/US study is done on  people older than 50. Do these same cultural differences occur in those under 50? Any age effect is a cohort effect. What we are seeing could be a cohort effect. Is it the fact that we have diabetes in US because here and now they are having more stress, or is it that when they were young they were more exposed to stress? There was a war in their youth that was different in the UK than in the US. The nature of effect could be very different.

Weir: 
But this is a conservative estimate of effect.

Suzman: 
There may be a homesis effect.

Lupien: 
If I could ask two questions, I would ask about the here and now vs before; use the same exact question and just change the time frame.

Seeman:
Have you looked at selective mortality?

Jim Smith: 
The disadvantage is to the US kids, historically, but it’s not accounting for the effect. 

Summary of Day 1

Day 1 General Summary

Tom Kamarck, Ph.D., University of Pittsburgh
Three meta themes emerged – the dimensionality of stress, the challenges of retrospective assessment, and the current state of the art in population studies with the potential to examine associations between stress and health.

Stress is neither a unitary construct nor is it a unitary response. Lisa Feldman-Barrett cautioned us to avoid assuming that lay constructs like stress are necessarily isomorphic with the mechanistic scientific constructs that underlie them and that may have reality in the brain and the body. Sheldon Cohen cautioned us that there are at least three different ways of construing stress from a scientific perspective: from epidemiological  (events), psychological (appraisals), and biological perspectives (responses of various neurohormonal axes in the body). These three perspectives can be tied together with a heuristic model that assumes they emerge at different stages of a unitary process, but that model is probably only strictly valid at extreme ends of the distribution.

Following this theme that stress is not unitary, Margaret Kemeny reviewed evidence that different types of environmental threats may be associated with unique psychobiological signatures. Specifically, uncontrollable challenges and challenges involving status threat or social evaluation appear to be associated with activation of the HPA axis in a relatively unique manner. She proposed that the question "what was lost" in the face of environmental threats may give us a handle on the unique subtype of environmental challenge that a person is undergoing and some clues as to what the psychological and biological correlates of the threat are likely to be.  George Slavich extended this theme in two directions, upstream and downstream, with the findings that social rejection cues are associated with a unique pattern of brain activation, and that social rejection events, especially when they are targeted (for example, when your spouse breaks up with you) are uniquely potent elicitors of depression.  The findings that Tom Kamarck presented also fit into this same rubric, as he showed that daily experiences of demand or overload seem to be uniquely associated with the development of subclinical cardiovascular disease in healthy adults in a manner that cannot be accounted for by global perceptions of perceived stress or depression.

To the list of social status threat, loss of control, social loss or rejection, and environmental overload, Sonia Lupien added a couple of additional characteristics such as novelty and loss of predictability. Her work suggests that these factors among others may contribute to some of the transient cognitive changes associated with stress. In terms of longer term cognitive or health outcomes, though, it is unclear whether these characteristics represent unique subclasses of environmental threat in the same vein as social rejection, or whether they are permissive cofactors. For example, breaking up with a partner for the fifth time, when it is no longer novel, may not be associated with the same impact as the initial social rejection event.

To this list of subtypes of threat, Elissa Epel’s and others’ work suggests that we may want to consider early life adversity, as there is evidence that early life trauma and later life trauma may be associated with different patterns of HPA response. There is some evidence and speculation that childhood adversity may drive an adverse life stress trajectory that persists throughout the lifespan.

In the same vein, another characteristic of environmental threat that may be important to consider is duration. Sheldon Cohen presented some intriguing data suggesting that the duration of exposure to chronic environmental stressors may be associated in a linear fashion with the risk of contracting a cold after viral exposure. The challenges of measuring the temporal characteristics of stressors are great however, and these were reviewed by Sheldon Cohen, George Slavich and Tom Kamarck.

This brings us to our second meta theme: the theme of assessment. There was discussion throughout about the challenges of retrospective reporting. Lisa Feldman-Barrett cited the evidence from the literature on autobiographical memory that if we consider one's veridical experience and one's beliefs about experience as being determinants of any self-report,  beliefs take an increasingly important role and veridical experience less so the further you are from any event. George Bonanno also expressed this concern with respect to instruments like the CTQ. On the other hand, Jim Smith presented some data suggesting that in population surveys people can be surprisingly accurate in their ability to recall discrete events such as their vaccination history. Sheldon Cohen and others discussed evidence that concrete and salient events may be more accurately recalled than subjective ones. Richard Suzman cited Kahneman and Stone's work to the effect that we can reduce, if not ameliorate, the adverse effects of retrospective recall with the use of specific sorts of interview techniques. The Pittsburgh and the UCLA groups both have expertise in the development of rather straightforward probes derived from the LEDS that can be used to clarify the severity and duration of adverse events. Finally, if we can be fairly certain that one is not likely to over recall childhood adversity due to one's current circumstances, argued Teresa Seeman, then any loss of fidelity with the passage of time is likely to be a conservative error rather than introducing a confound. While this loss of fidelity with retrospective report is likely to be a problem,  there is some evidence that assessment closer to the scene of the action as with EMA is likely to be associated with more powerful effects than the use of more global or retrospective reports. It may provide more proximal access to the behavioral and biological mediators of stress as well. Whether such methods prove to be practicable in large-scale epidemiological surveys remains to be determined.

One of the positive impressions was how rich the psychosocial data are that are already being collected as part of studies like HRS, MIDAS, CARDIA, and so forth.  In many cases subtypes of threat such as social strain, loneliness, and childhood trauma are being assessed in addition to more global measures of stress appraisal.  Presentations by Jim Smith, David Weir and Jacqui Smith highlighted how these measures haven't yielded as much as originally anticipated.So the question arises about how such batteries should be revised, if at all, to reflect the current scientific status of the field.

Six remaining questions

George Slavich, Ph.D., University of California, Los Angeles

The following questions still remain from the preceding discussion:

1) What is it that we intend to measure: The actual presence of external stressors? Or, a person’s internal representation of how he or she felt about certain situations? Or, a person’s more general representation – or cognitive summation – of all the stressors that he or she has experienced (e.g., overall perceived stress)? While it seems possible to measure one’s personal experience of life stress using a 10-item questionnaire, measuring actual exposure to stress in such a short time frame seems impossible.

2) If we intend to measure external life events and difficulties, what is the relevant time frame and what are the relevant stressors? With respect to time frame, are we interested in early adversity, recent life stress in adulthood, cumulative life stress over the life course, or some combination of these categories? And in terms of stressor type, are we interested in exposure to acute life events (e.g., deaths, job losses), chronic difficulties (e.g., ongoing marital or financial problems), or some combination of the two?

3) If we intend to measure external stressors, how important is it to also assess what people believed or felt they experienced? If we also want to assess someone’s general feeling about what he or she experienced, could it be sufficient to ask them how much they thought about a particular stressor? Or, could we ask them how much they are “in the now” vs. thinking about the past or future? Could we think of other “short-cut questions” that might be useful for assessing one’s experience with stress?

4) To make things more complicated, apparently not all stressors are functionally equivalent with respect to their impact on health. For example, different types of interpersonal loss are differentially related to onset of depression. In addition, laboratory studies have shown that not all stressors reliably elicit cortisol and inflammatory responses. This suggests that we should also assess the characteristics that underlie the stressors that people are exposed to. But, is this possible in a relatively brief measure of stress?

5) The discussion has focused largely on negative stressors and peoples’ reactions to them, but what about positive life events? Can focusing on positive experiences tell us anything useful about how someone has adapted to his or her environment? Many positive life events, such as graduating or starting a new job, involve a certain degree of role change and unpredictability. The positive conceptual space, therefore, does not involve the absence of stress. This should probably be taken into consideration, thought it rarely is in traditional measures of life stress.

6) The challenge to come up with a 10-item measure of stress assumes that answering more than 10 questions is too burdensome for participants. But, is this assumption correct? When questions are written in colloquial English and presented one at a time on a computer screen, participants typically answer stress-related questions for up to one hour without becoming fatigued. They find it engaging. This is just one of the many advantages that computer-based systems for assessing life stress have over traditional checklist measures of stress. It seems we should focus as much on how questions are asked as on what questions are asked. Form factor makes a difference.

Day 1 Thoughts and summary

David Weir, Ph.D., University of Michigan

Stress is a word that is understood perfectly well by ordinary people, but not by scientists. Stress is a process, and researchers situate themselves differently along this continuum, from measuring events to appraisals to the biological response to health outcomes. This means different things get measured.  Specificity versus generality is another issue; all stress is not the same simply because we call it so. The innovations in modifying the LEDS to be more manageable are impressive and promising. We should focus on key transitions and states that affect older people such as retirement and caregiving. Finally, what can people tell us about their stress? Beyond what we already know how to measure, like the PSS, an interesting focus was the idea that retrospective or prospective reports of rumination should be addressed – how these processes take a person out of the moment. This is a thought phenomenon that is related to other mental states like depression, so this must be considered.

Eileen Crimmins, Ph.D., University of Southern California

Population health researchers measure life events well, and it was surprising to hear that life events are considered “stress” by some stress researchers. The integration of stressful life events with a person’s reaction and their response is important. It seems, however, that these reactions must be measured in the moment. The key piece that is missing is how we get lifetime stressors AND the here-and-now assessments. How much is one’s response to a stressor endogenous to one’s past experience? Do childhood circumstances set one up for later stress? If we measure early circumstances, do we not need to worry about capturing later life stress? These issues need to be resolved.

Further, we have always thought of stressors from our own perspective. We need, however, to get “inside the head” of older populations. The stressors encountered in old age may be very different. In particular, things that haven’t happened yet but cause worry are likely critically important. An older individual might worry about becoming sick, having a different sense of self from not having a job, or being lonely. We do not ask these types of questions currently, but we could ask about the current state of a person’s mind to get at this. This type of worry over a decade, for example, could have very real impacts on health without any actual event happening.
Richard Suzman, Ph.D., National Institute on Aging

The best course of action is to convince David Weir, the PI of HRS, to grant space in the experimental module. If HRS adopts something, there is a great probability that it will also be adopted by the 40 or so other large-scale survey studies that are currently being conducted. These and new studies will not only be crossing population and SES groups in this country but also across international linguistic boundaries. 

There are some lines that should definitely be pursued. We need to go beyond mortality and health and think about (a) subjective well-being, which overlaps with stress and health but is distinct; and (b) productivity, which includes the ability to provide care, create an economic product, and the ability to make certain types of decisions such as moving out of a house.

Subjective well-being is gaining a lot of attention in the UK, and this work will be valuable in guiding our own work. Kahneman and his group in the US have been emphasizing the constructs of engagement and disengagement. Engaged positive social time appears to confer the largest benefits. Time-use approaches are already in use and can help characterize the affect happening in certain segments of the day. There is still work to be done in terms of what adjectives we use, as well as framing – where will these questions go in a battery, and will that affect the results?

We should think not only about what could be added or improved in current studies, but also what we can learn from lab approaches for the short scale. Even if we can’t capture the nuances, simply getting a high vs low score is better than having nothing. Or, perhaps some level of stress is good, and could be measured with a trichotomy.

Some things are common to middle and old age. Because NIA also funds studies that start in adolescence, we can try to understand how people deal with losses in the past, i.e., before age 50, and whether that will capture a basic mechanism that would be useful.

We should refine our measure of “upset” appraisals and pay attention to attenuation. An event that is catastrophic at age 20 may not be so later in life. We need to think about the maturity of the individual and how they will perceive situations.

Finally, there is a lot of data that hasn’t been analyzed. NIA has R03s to R01s available for secondary data analysis.
Session 6: Guiding Question: Stress Experiences/Responses (such as perceived stress, anticipation/worry, rumination, appraisals, mindfulness and awareness of emotions, emotional responses and emotion regulation). How does one best measure the process?  How do we measure the process by self-report?

Measuring stress resilience: Psychological processes leading to stress vs. resilience: Examples from bereavement/trauma exposure

George Bonnano, Ph.D., Columbia University

Bonanno outlined the construct of flexibility in coping with acute life stressors, and described a self-report questionnaire that attempts to measure individual differences in flexibility. 

Potentially traumatic events (PTE), or acute life event stressors cause real harm. Examples include bereavement, terrorist attack, traumatic injury, SARS, breast cancer surgery, divorce, job loss, having a child, or war zone deployment. There are also public health costs to PTE. Our field has focused on extreme reactions by focusing on psychopathology or on average-level outcomes. A broader approach is to characterize individual differences and prototypical trajectories that also include resilience. Statistical techniques such as latent class growth mixture modeling have developed to allow for this type of analysis. For example, we observed four groups after PTE: resilient, recovery, delayed, and chronic (meaning disruptions in normal functioning up to two years after a PTE). Resilience is most common, and characterizes 33-66% of respondents.

There are multiple, unique predictors of resilient outcomes such as social support. A key construct is flexibility. This approach grew from Jack Block and his Resilience Scale (Block & Kremen, 1996) and Cecilia Chan’s recent work. We tend to think of good versus bad coping behaviors, but it seems clear that a given approach may not be effective across all situations.

Therefore we developed an experimental task to measure flexibility. In it, participants view blocks of emotion-inducing pictures and rate their own reactions. Then, they are told “Someone is watching you and trying to guess your reactions.” There are then three within-subject manipulations: (1) enhancement (express and communicate as much as possible); (2) suppression; and (3) no monitor control. The videos are coded. From these, we calculate three scores: (1) enhancement ability; (2) suppression ability; and (3) a combination of the two, which represents flexibility. Both enhancement and suppression predicted distress in participants immediately after 9/11 and two years later. However, the polarity of either enhancement or suppression does not affect outcomes, only flexibility (high on both). Flexibility appears trait-like, and is reliable even three years later. It is moderated by life stress and other psychosocial factors. In Gupta & Bonanno (in press), we showed that bereaved individuals couldn’t suppress or enhance as much, but the difference was not in controls, indicating that the effect is unique to modulation and not baseline. We have attempted to create questionnaire measures to capture this, with limited success. Participants’ responses tend to correlate with baseline levels rather than modulation, and this may be because individuals aren’t able to accurately report their own flexibility.

We have created a broader flexibility scale to cope with potential trauma (Bonanno, Pat-Horenzcyk, & Noll, in press). This grew from observations that the clinical field tends to focus on confronting trauma, whereas many findings focus on the benefits of moving forward. We have a trauma-focused scale (“I am letting myself fully experience the painful emotions”) and a forward-focused scale (“I am finding activities that help me keep the event out of my mind”) that we have tested in Israeli students who have been exposed to terror. Both scales were unrelated to trauma exposure or social desirability or neuroticism. Both dimensions were related to ego resiliency and adjustment. By combining the scores algorithmically, those with high flexibility were the ones who coped best. We are currently trying to add this measure to prospective studies and trying to validate the self-report questionnaires against behavior.
Discussion

Jim Smith: 
Is the flattest group always the highest?

Bonanno: 
No, chronic low is also a pattern. There is stability at both ends of the distribution.

Nielsen: 
Did you look at differences in age groups on the scale?

Bonanno: 
We are looking at this right now with an elderly bereaved sample. They can do the tasks pretty well compared to the other cognitive tasks that they can’t do. The videos are coded blind, and some fall asleep. In terms of the questionnaire, we are collecting data in Israel in adults but not older adults.

Nielsen: 
It’s interesting because of recent research on aging and the focus on coping in the moment, and in social domains, sometimes using avoidant strategies, etc.

Bonanno: 
Yes, like Carstensen’s socioemotional selectivity theory. Those people would be forward-focused. We know older people cope better with loss, so that might be picked up.

Jacqui Smith: 
In the Berlin Aging Study, we reported cluster analyses and other analyses of the control beliefs (control/mastery vs “other people decide everything in my life”) of adults older than age 80. The oldest old with higher well-being and longer survival were those who believed both. Powell Lawton also found this in his research on the very old. 

Bonanno: 
Were they additive? Was doing both better than having only one of those?

Jacqui Smith: 
Not necessarily additive; in a cluster analysis for example, we examine a multidimensional profile.

Bonanno: 
Latent class growth mixture modeling can address the specificity issue because it can build covariates right into the model.

Kamarck: 
What are your thoughts about social competence as an underlying factor? Also, what is the interrelationship between flexibility and social competence?

Bonanno: 
They are not related, unexpectedly. They are very different constructs. Coping flexibility is a broad behavior that is over time; expressive flexibility is in the moment. We did some event-related potential studies looking at affect regulation and there was some convergence there. It’s not some silly phenomenon that’s going to go away. 

Jim Smith: 
Whether these events were expected or not is important. For a lot of the flatness observed, there wasn’t anything actually that happened. There was no novelty. For the older people coping better, the death to them was not unexpected, and may have even been a better situation.

Bonanno: 
Many papers show that divorce is what people are consistently messed up by. Bereavement not so much, I agree. But we get at other pathways, which makes it rich. 10% of bereaved samples show elevated depression before loss but not afterward – in other words, it is the stress of pending loss. Then there is the up and down pattern, and the “elevated for a long time” group. A whole host of different variables predict this.

Kemeny: 
I think this processing trauma concept is really important. We’ve found it predicts mortality, biology, and Julie Bower and Judy Moskowitz have figured out how to measure it so we need to talk about this and let it filter up.

What can styles of emotion regulation tell us about stress vulnerability?

James Gross, Ph.D., Stanford University

Gross discussed the differences and similarities between emotion regulation and coping with stress, and highlighted the importance of two emotion regulation strategies – reappraisal and suppression – to mental and physical health. 

Emotion research and stress research are distinct fields, but the distinction may not be terribly important. Lazarus (1993) stated that “psychological stress should be considered part of a larger topic, the emotions.” Coping travels with stress, and a question is what coping is versus emotion regulation. Should coping be considered part of emotion regulation?

Emotions are often helpful, but not always. When one believes emotions are unhelpful, one may try to regulate these emotions. Emotion regulation has a broad definition: processes that influence which emotions one has, when one has them, and how one experiences and expresses these emotions. It may be used to increase or decrease either negative or positive emotions, and it can be either explicit or implicit.

A useful starting point is our modal model, which is a process characterized as: Situation—Attention—Appraisal—Response (J. J.  Gross & Thompson, 2007). The response is recursive back into the situation. The model assumes that emotions are processes that unfold over time, and that there are five types of regulation. Before the situation would be situation selection, in which one chooses one’s exposure to situations. During the situation would be situation modification, in which one tries to modify the situation itself. In the attention stage would be attentional deployment, in which one would redirect or shift attention. In the appraisal stage would be cognitive change. In the response stage would be response modulation. The latter two is where we have focused the bulk of our work.

In particular, we have focused on suppression and reappraisal. Suppression refers to decreasing ongoing emotion-expressive behavior. We would expect that this would be relatively effortful and decrease emotion behavior but not emotion experience or peripheral physiological responses. Reappraisal refers to modifying the meaning of a situation so as to decrease its impact. We would expect that reappraisal would be relatively effortless once the construal is formed and highly effective at shutting down emotion.

We have found that suppression of course decreases expressive behavior, but that it has no impact on negative experience. We observe increased ANS responses when participants are suppressing, but no change or increases in the amygdala and insula. We do observe the recruitment of bilateral PFC later on in each trial. Suppression is cognitively costly – memory is affected to the same extent as when people are told to intentionally forget information. It is also socially costly – one’s blood pressure and their partner’s blood pressure increases. This is particularly true in Euro-American cultures but not as much in Asian cultures, indicating there is some cultural specificity in the meaning of suppression.

Reappraisal is a step prior to suppression, and we find that again it decreases expressive behavior, as one might expect. However, reappraisal also changes the actual experience. We observe decreased ANS, neuorendocrine, and amygdala responses. There are no discernable cognitive or social consequences.

How might this type of research be scaled up into population health studies? We have an emotion regulation questionnaire that specifically looks at reappraisal and suppression (J. J. Gross & John, 2003). The two strategies are uncorrelated. Correlates of suppression use are worse mood repair, more rumination, less positive emotion, more negative emotion, the avoidance of close relationships, and lower subjective well-being. Correlates of reappraisal use are more optimism, better mood repair, more positive emotion, less negative emotion, closer relationships with friends, fewer depressive symptoms, and higher subjective well-being.

The take-home message is not that we should never suppress. Under some circumstances, for example when we cannot take the time to reappraise, it may be better to clamp down. The short-term cost may be more than worth it; it’s a useful tool in our arsenal. For example, one might keep a job when one is talking to a mean boss. It is the chronic use of this strategy that becomes a problem.

We need to assess emotion regulation, because when people feel emotions or stress, they seem to often engage in emotion-regulatory processes. We should remember that the phrase is “stress AND coping.” There are self-report questionnaires that assess emotion regulation, like the Emotion Regulation Questionnaire, as well as interview measures like the Emotion Regulation Interview. Behavioral and physiological probes are also available, such as what George Bonanno is conducting, looking not just at types of responses but flexible use of those responses.

Discussion

Suzman: 
It may be worthwhile for surveys to include “how do you generally react?” – a general tool that can be applied quite effectively as a modulator. Perlman did this kind of work and the finding was people use different coping mechanisms and while some worked well in some contexts, none worked well in the work context. There may be questions out there that have already been given to a national population.

Gross: 
If we limit ourselves to self-report, there may not be crucial differences in our frame of emotion versus stress. But if you think in emotion frames, you privilege certain aspects of this process that wouldn’t be as emphasized in a stress/coping context. I think the challenge is to appreciate that if you limit yourself to self-report it doesn’t mean you’re shooting yourself in the foot, you may just find some things along this pathway more visible and accessible.

Suzman: 
HRS doesn’t ask about process, like “how you feel about retirement or loss?” But you can pair that with much more intensive studies that get deeper.

Cohen: 
What about positive emotions? Also, how does suppression relate to anger in-anger out?

Gross: 
We not only target negative but also positive emotions. For example, when you’re in a good mood and talking to a sad friend – then you need to dampen down a positive mood. In terms of the ANS response, positive emotion suppression looks very much like negative emotion suppression. The machinery is similar. Anger – there are associations there. Sometimes people think anger in or out and you can’t do both; you can’t put your keys on your mantle and desk simultaneously. My sense is that they are not negatively but instead positively correlated. This brings to mind the issue of how you disentangle reactivity and regulation. The assessment is complicated. We may need to spend at least an item or two on these dimensions; it need not be reappraisal and suppression. To the extent that we live in our minds as we represent our past, present, and future worlds, we need to understand how we systematically represent the affectively charged parts of our world. Not just how they perceive it but what they are trying to do in their responses, because the response systematically biases the other responses.

Epel: 
Jennifer Daubenmeier found that more reappraisal as measured by the ERQ was related to less intra-abdominal fat, controlling for BMI. Visceral fat is supposed to be the stress-related physiological output, so this adds to your argument.

Gross: 
Pete Gianaros has a preliminary finding linking ERQ reappraisal and cardiovascular outcomes.

Epel: 
This aspect has totally been overlooked. There are only a few questions on reappraisal in traditional measures. We are looking for how to measure daily coping.

Adler: 
How does this map onto exposures? Some of those events you can’t change. Does this partly reflect how often they are encountering situations that they can’t avoid or change?

Gross: 
Yes, your intuition is right. We don’t just bump our way through lives. We actively seek certain environments and run from others, as Bandura talks about.

Kamarck: 
How does this relate to social desirability?

Gross: 
The way I conceive of social desirability is that it’s a general orientation to how we respond questionnaire items. I worry when a measure that is meant to be specific to regulation is correlated to social desirability. We find modest relations if any. We are not just or mostly capturing a generic response set. This intuition is interesting because if one of your goals is to fit in, you might suppress to conform. There are lots of other things to think about. For example, emotion regulation goals – we assume we always want more positive and less negative emotion. That’s absolutely not true. This is an important thing for our stress conception where it’s easy to fall into the trap always wanting less stress.

Lupien: 
A comment and a question. A comment: I vote to include emotion regulation item in our 10 items! If you don’t measure the event, appraisal, and coping, you only have half of picture. A question: why don’t you also consider emotional enhancement as a coping strategy. 

Gross: 
My goal was to zoom in on what we know more about. Yes, of course people want to do other things with their emotions. Exaggerate them, etc. I was struck with the congruence between your framework and mine. We are intervening in schools to do healthy emotion regulation. Same objective, slightly different frame. It’s fine to have different traditions, we just need to pay attention to others because there is synergy.

Role of mindfulness in emotion regulation and stress.  Implications for stress measurement?

Erika Rosenberg, Ph.D., University of California, Davis

Rosenberg discussed the roles of attention, awareness, and mindfulness in emotion regulation and outlined the existing attention-based interventions, their relations to health, and discussed potential measures for capturing attention/awareness.

Lazarus and Folkman (1984) highlighted the importance of bringing a transactional view to stress; that there must be a perception that the demands of the situation exceed one’s ability to cope with them. Situations that elicit stress often involve the escalation of negative affect or are driven by appraisals of threat and maladaptive regulation of negative emotions. Stress can result from how we relate to our emotions, such as grasping, pushing away, having emotions about emotions, or escalation. All of these are regulation strategies, and all may be mediated by attentional processes.

Attention can be trained. Meditative training is an attentional intervention. It also includes practices that enhance awareness and lighten the heart. Meditation training is related to reduced self-reported stress and negative affect, enhanced well-being, improved physical health as measured by immune and endocrine parameters as well as conditions such as psoriasis, improved mental health in states like depression, obsessive-compulsive disorder, panic disorder, post-traumatic stress disorder, attention-deficit hyperactivity disorder and dementia.

There are several kinds of meditative interventions. One of the most widely studied and used secular training, Jon Kabat-Zinn’s Mindfulness-Based Stress Reduction. MBSR involves, among several other techniques, observing how one interacts with one’s thoughts and emotions. It’s an inherently transactional view. Loving-kindness  and compassion meditation emphasizes generosity and connection with others, recognizing the fundamental sameness of all beings, the same desire to want to be happy and reduce suffering, and the notion of self-care and generosity and connection with the self. 

A useful heuristic for understanding emotion as a process is a model that links an antecedent event to an appraisal to an emotional response to cognitive, behavioral, and physiological experience. Emotion regulation happens at all of these stages, as does awareness and attention. Attention is particularly important at the emotional response stage, and this is where mindfulness has been most beneficial. Of note, mindfulness does not short circuit emotion, but rather allows for a person to make choices of the behavioral manifestations of that emotion.

Think about it, on one level stress is all about lacking choice--of feeling trapped in a situation beyond your control. Awareness training can help us see choices as they emerge in real time. Specifically, strategies that are helpful when using awareness to work with emotions are calming down, waking up, and letting go. Calming down refers to the relaxation and stabilization of the mind to reset to one’s baseline. Waking up refers to attentional deployment. It involves mindfulness, insight, engagement, awareness of one’s own tendencies, and preventing escalations. One can reframe situations or distance oneself from the situation. A person is engaged in the present and not ruminative of the past or future. Letting go refers to befriending one’s mind and being easy on oneself. This is a trainable skill and the basis of resilience.

In terms of measurement, we can measure trait and state mindfulness using the Mindfulness Attention Awareness Scale (K. W. Brown & Ryan, 2003) or the Kentucky Inventory of Mindfulness Skills (Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006). We can measure non-attachment (Sahdra, Shaver, & Brown, 2010), resiliency (Block & Kremen, 1996) or Flexibility as George Bonanno just talked about. We can also observe performance on tasks that assess attentional stability and focus in relation to subjective measures of stress, events, and emotions. The cognitive response inhibition test and changes in adaptive functioning (depression, well-being, resiliency) are linked in the Shamatha project. We can assess awareness of emotions as they unfold by taking dynamic measures of subjective and objective emotions, or by examining sequences of affect such as dynamic emotional changes in response to challenge and threat. 

Discussion

Gruenewald: 
How good are we at giving these techniques in unusual populations like the very sick, very poor, very old? I know it works in preschoolers.

Rosenberg: 
We have done it in older adults who are sick or have some sort of deficit. Also, there are several effective meditation training programs in prisons, where they cannot control anything about life. This is probably why religion works in prisons – acceptance and constructive action. There is actually limitless freedom in the mind, which can unshackle someone.

Nielsen: 
We supported a supplement to Alex Zautra to implement phone mindfulness training; results are not in yet but it’s being done. 

Feldman-Barrett:Do you use working memory capacity tasks? You could measure individual differences in the capacity for executive attention, inhibiting a prepotent response, or resisting distraction.

Rosenberg: 
The response inhibition task is one of those, and we found effects from training.  Also Tonya Jacobs developed a working memory task, but we are just beginning to unpack how performance on this task was impacted by intensive meditation training. 

Feldman-Barrett:There is a whole literature on this that’s linked to SES, intelligence, and layers of cortical development, and it’s psychometrically really well-done.

Rosenberg: 
Amishi Jha has done specific attentional tasks as well as how people respond to distractions. We have interventions that can push these factors around. We have also done sustained attention and threshold work (MacLean, et al., 2010).

Jacqui Smith: 
There’s a very interesting paradox in the psychology of aging that the capacity to attend and block out distractions decreases with age, but also that there is a lot of intra-individual variability. At the same time, many researchers suggest that older adults seem to be better at emotion regulation. How do you reconcile these findings?

Rosenberg: 
It’s not just attention, and a lot of that comes from accumulation of experience in letting go. People become better able to identify the situations that lead to negative emotional outcomes. Laura Carstensen says that what happens in aging is the cultivation of mindfulness. There are a lot of cognitive things that develop with age, like cognitive reframing, that aren’t tied to performance on memory tasks. These can also be cultivated.

Nielsen: 
There’s evidence that emotion regulation is less cognitively costly for older adults.

Feldman-Barrett:Mesulam’s papers (Mesulam, 1998, 2000) outline the attentional network in the brain. Some are implicit and others are explicit, or automatic/controlled. Some neuroscientists do think that it’s all about executive control or not, and that’s what we would call attention. Goal-based executive attention is what older people are bad at, but they are getting better at the automatic. There is a thickening in cortical regions that underlie the automatic attention deployment centers whereas the executive function centers get thinner.

Rosenberg: 
We saw that in 28-72 year olds.

Bonanno: 
Kitayama & Nisbett (Na, et al., 2010) argue that there is a myth about cognitive wisdom, but some evidence exists that there is increased social conflict reasoning with age.  I was in Hong Kong and they said to me “now that Americans have mindfulness, who knows what’s going to happen?” and there was a fear that US will misuse mindfulness. Our IRB was worried that mindfulness would not be useful or in fact harmful. If depression or anxiety is current, then it could be harmful.

Rosenberg: 
Mindfulness is the overall rubric to refer to all this stuff. When the trainings are given they are couched within a loving-kindness, ethical context which should help from derailing it. One can also be negatively affected by meditation; it varies as a function of what psychological stuff you’re coming with. It’s enormously useful in anxiety. It cuts off the escalation. It’s also effective in treatment of depression and post-traumatic stress disorder.

Epel: 
The interventions are one thing but what are the traits that operate naturally without intervention that we can measure? We didn’t really address that.

Rosenberg: 
We could look at trait mindfulness.

Epel: 
But those questionnaires work differently if you are trained vs untrained in mindfulness.

Session 7: Ideas for stress measurement tools for epidemiology

Understanding health disparities: Stress related to various aspects of SES

Nancy Adler, Ph.D., University of California, San Francisco

Adler discussed the one-item ladder measure of subjective social status, and outlined what the stress field might gain by paying attention to the parallels between SES and stress measurement.

There is a tension between understanding and measuring the complexity in stress on the one hand and the need for simplicity and a short 10-item measure on the other. The same tension exists in the measurement of SES, which is not a singular variable but is composed of income, education, and occupation. These are correlated but not highly, nor do they stay the same over time.

Therefore, the field of SES research moved toward measuring more and more aspects of SES. Our approach has been the opposite – to use one item. Based on the intuition that no matter what, individuals know where they stand in society’s hierarchy, we created a simple picture of a ladder and asked participants to indicate on which rung they belonged. It has been used in over 50 studies, and does not use any labels. 

The ladder prospectively predicts self-rated health and changes in health status better than, for example, occupational grade in the Whitehall study. It works across countries – in Hungary, both objective and subjective SES relates to mortality. For male mortality, female social status and education are important; for females, male social status. This indicates that the ladder is operating at a community level. In the Progressa/Oportunidades study in the poorest 10% of Mexico, we find that income and education work in opposite ways. Higher income is associated with higher blood pressure, whereas higher education is associated with lower blood pressure. The ladder is likely tracking with higher income. We have interpreted these findings using a stress framework, whereby education helps with emotion regulation and avoiding negative situations whereas higher income makes one vulnerable to social demands, with people coming to you for help. The path to higher income in poorer villages is also likely stressful.

The ladder also works across age groups. It is particularly valuable in older adults since income doesn’t track with SES in this population. Further, the ladder predicts above and beyond objective SES. This may be because it captures nuances in objective indicators.  For example, a college degree has different meaning if from a highly competitive university versus a less prestigious institution; both would count as the same on most objective social status questions of educational attainment.

There are some concerns with the ladder. As a one-item measure, it is impossible to evaluate its psychometric qualities. It may be susceptible to reporting bias, whereby people who feel healthy put themselves higher on the ladder. However, negative affect is also correlated with objective SES. It is unlikely that someone experiencing negative affect would change whether one says they graduated from college. Further, controlling for negative affect in analyses does not change the results. In experimental studies, inducing negative mood does not change ladder rankings. 

Discussion

Cohen: 
I think the issue is different people value different aspects of SES. So if you give the ladder to a college professor who has low income they will say “relatively high” on the ladder. But the entrepreneur who didn’t graduate from high school but makes 10 million dollars a year will also say they are high. The ways that we could generally combine SES is different from how individuals perceive or weigh that aspect.

Adler: 
One of the reasons for doing this is looking at my husband’s class notes on a person who had no job, had been in an accident and was in a full body cast, and had been left by his girlfriend, but said “People are still impressed that I graduated from Harvard.” This is captured by the ladder.

Kamarck: 
How does this overlap with self-esteem?

Epel: 
In some papers, it’s correlated.

Bower: 
Is there a perceived stress correlation?

Adler: 
Significantly, in the way you’d think. It also correlates with colds, brain volume in stress centers, waist-hip ratio, and cortisol. In other words, it’s probably working through a stress pathway.

Puterman: 
How does the ladder relate to downward/upward social comparison? 

Adler: 
We ask them about this in qualitative studies. The reference group is relevant but not very interesting in terms of outcomes. In China, they were comparing themselves to city people even if their status was going up in the village where they lived. So we developed a community ladder to look at this in African-Americans who don’t have high SES but have high status in community, but it’s not working that well. This is probably because people define community differently.

O’Donovan: 
Has the ladder been used in lab studies like Margaret Kemeny’s or Tara Gruenewald’s to see if going between the lab and population studies is feasible? Also, we’ve been saying we need to ask more and more questions, but you’re saying that a one-item actually captures it better. Is there an analog for stress?

Adler: 
I brought the ladder into the discussion with the hope that there might be a parallel. 

Stress for Epidemiologists – What would a 10-item mini look like?

Leaders: Slavich, Barrett, Jim Smith, Jacqui Smith, Crimmins, Cohen, Weir

Discussion centered around a short measure that would measure stressful life events. Computer-based LEDS-type assessments may be a useful workaround to capture both event occurrence and the appraisal of that event in a shorter period of time. Processes thatwould not be captured by such a scale, such as emotion regulation, health behaviors, anticipation of events, and unconscious affect were also discussed.
Cohen: 
We talked the most about a short life events scale and David Weir suggested that we look at major transitions. There’s a whole history of life events scales where they started as general scales with events that apply to everyone in the world, but that literature moved to looking at specific populations and defining events for that population. Such scales exist for older adults as well. But these tend to get broader and longer with all the possible events that could occur. So, focusing on transitional events is probably a good idea.


We also talked about adding a rumination aspect to the scale. We did this in Inner City Asthma study - “In last month, how often did you experience unwanted thoughts, memories, and images about this event?” This is scored with the highest level for any event that they said yes to.

Bonanno: 
But that’s intrusive thoughts, not rumination. Intrusive thoughts are unwanted, rumination is not necessarily unwanted.

Cohen: 
We found unwanted thoughts (vs life events) were a much better predictor of asthma in kids. We have data for 16 years. Pregnant and one or more parent having allergies was the inclusion criteria. We also have the PSS. We wanted to look at trajectories – life events, unwanted thoughts, stress, etc., and do they change over time or are they flat, meaning very stable?

Nielsen: 
What about behavioral reactions for the people who don’t have any insight into their thoughts? Did you talk about other kinds of measures like these?

Puterman: 
Higher ruminators report much longer lists of items that are stressful.

Kemeny: 
Yes, ruminators are better reporters of stress.

Slavich: 
The idea of assessing types of stressors that are relevant for some groups but not others is quite easy if you use computer-based assessment. We do it in the STRAIN in a very easy way, selecting questions in and out based on demographics such as having children, male/female, etc. There’s no reason to not have branching if it’s computer-based rather than paper and pencil. 

Seeman: 
Are there existing lists that we know work or do we need to do more to figure out what events we need to include?

Slavich: 
There are so many events, so it depends on your goal. In the STRAIN we are asking people to think about a long period of time, so we focus on more severe type of things with the assumption that people will have a better recollection of that but also they will have an impact on health.

Cohen: 
In the Wheaton (Wheaton, 1994) they have an appendix with different life events for different age groups.

Seeman: 
We want one that would be flexible because it’s not always just older adults. 

Cohen: 
You could create a general one.

Jacqui Smith: 
We also talked about some screening items that could be used in the general panel interviews, somewhat like screen items for depression (e.g., CIDI). Only if individuals screen in are they subsequently asked extra questions as follow-up. We started to talk about different ways to figure out what they might be. For example, “were you stressed yesterday?” and move on. Also something similar to Hazel Markus’ concept of hopes and fears for the future, is relevant. Many older adults report a fear of retiring, worry about falling, fears of becoming a burden on their children, and a fear of losing their memory and being demented. These are the things that in open-ended interviews are salient. If there’s some way that these stressful concerns could be captured, that will be good. People in mid-life have different stressors like time pressure and financial security.

Kamarck: 
The second generation LEDS strategy is to use a gating procedure; administer the life events questionnaire and follow up with contextual questions to better get at the specific nature of the event. If we can prioritize which questions are the most important then we can add behavior-specific probes like in STRAIN or LEAP. If we care about disability, we would screen for it and then use LEDS-like scoring to rate its intensity. We can compromise between checklists and LEDS.

Slavich: 
In the STRAIN we have a number of confirmatory questions, just like in the LEDS. “You said this, did you mean this?” People don’t feel like the computer is stupid, it’s a matter of wording so it can be done on a computer.

Gruenewald: 
It’s important to have events and reactions.

Seeman: 
In other words, something similar to the old life events but once endorsed, it branches into intrusive thoughts and other contextual factors?

Cohen: 
We were working on the simplest, shortest report notion. Tom Kamarck and George Slavich are talking about if you want to take it further. 

Seeman: 
Yes, it’s all a continuum, and time investment is an issue, and depends on how much each study cares about it.

Rosenberg: 
This 10-item scale agenda – is the idea to get at overall indicator of life stress? 

Epel: 
The challenge is: what matters if you are limited to 10 items. What do you most need to know?

Cohen: 
I don’t think we made that decision. We worked on events because David Weir and Jim Smith seemed to think they wanted a better handle on that aspect.

Weir: 
This is because we know the events and a fairly simple next step is to figure out what that event means to each person. 

Jim Smith: 
We know that most people make this transition. This experience in their life outside of income and resources would be a big opportunity from our viewpoint. But we are not the stress experts.

Kemeny: 
What about if we create a list and then choose which appraisals are important to us. For example for me it would be “how threatening is this to you?” 

Epel: 
And we are not starting from scratch. We have perceptual ratings in measures like the STRAIN and ERQ. There is a closed set and reliable items – they just haven’t been put together. 

Nielsen: 
You could have a toolbox that you can use to target where you are in the lifespan rather than specifically be tied to one event.

Kemeny: 
This would be a contribution  to the field to have the entire scope.

Seeman: 
Can you incorporate the ERQ items in reference to specific life events?

Gross: 
Yes. You can think about the kinds of questions at whatever level. Perceived stress or valence and arousal terms, and then also self-activation level (how much you’re thinking about yourself); sense of connection with others; social competence; these are all well-articulated components. We need to also have something to do with what you’re trying to do to manage it.. You can adapt reappraisal, suppression, and rumination in a general format or situation-specific format. There’s a value to creating a common set that’s applied in a trans-situational way (e.g., now, last month, as a child), and then shift to deploy some resources to specific events.

Epel: 
Going back to behavioral measures, when you can measure something concrete that someone’s done it is easier. It’s so easy it’s boring, but we can’t forget health behaviors. One form of coping is seeking substances – food, smoking, tobacco, alcohol, and people can report this easily.

Adler: 
What about anticipation of events? We’ve talked about past events, but longitudinal studies are good because we can better understand anticipation. There are some things that people dread but when they experience it, it’s not so bad. 

Epel: 
Unconscious affect is also important, although perhaps there’s not enough data. We are now trying to manipulate emotion regulation and states of mind in pregnant people. What we’re finding is that awareness, etc. goes out the window when it’s women in low income, high pressure situations trying to report on their perceptions. The wording on any appraisal ideas must be concrete and clear.
Behavioral/Observational measures for epidemiological sub-studies

Leaders: Kemeny, Gross, Kamarck, Bonanno

Discussion centered on specific types of lab measures of stress could be translated into population studies. The role of NIH and NIA in supporting data mining was also discussed, as well as the necessity of and challenges in archiving large studies.

Kamarck: 
We need to take lab measures into the field. An example would be cognitive testing in real life with handheld devices.

Kemeny: 
Another type is Edith Chen’s CAUSE videos with threat perception/appraisals with ambiguous stimuli. They are unwieldy as they are currently formatted but could be distilled down into images of faces.

Rosenberg: 
This reminds me of thematic apperception tests and that ambiguous stimuli are the most informative.

Kamarck: 
Margaret Kemeny talked about a morphing task where you start with a face that becomes more and more emotional. The point at which a person sees the emotion would be the dependent variable. 

Kemeny: 
We have been looking at that with disgust. Disgust is a small movement of the mouth. 

Rosenberg: 
We can also use situations, especially when we talk about perceived control. We can vary the stimulus on these dimensions. 

Puterman: 
We can do things like the Cyberball ten times a day on an iPhone.

Bower: 
Let’s see if we can capture these biological salient responses. 

Kamarck: 
You can’t repeat Cyberball over and over.

Cohen: 
Plus you have deception in the Cyberball. They won’t believe in the field that there are two others. 

Rosenberg: 
You can get the same responses just by witnessing social rejection.

Gruenewald: 
You can train people to be more or less sensitive to social rejection. But, the point is that we can’t use these in low income people.

Epel: 
Let’s return to Julie Bower’s point. What do we want them to be predictive of? And if we just want a pure measure of stress, what measure of stress do you want to tie these behavioral tasks to?

Kemeny: 
We want reactivity, and that’s what these tasks are picking up.  They won’t pick up the presence of a specific event. 

Rosenberg: 
It’s even more specific since you can even get the appraisals.

Nielsen: 
We do have some studies that have the lab measures embedded in large surveys. Cacioppo and Hawkley did this with Cyberball. There’s a whole bunch of reactivity data that’s being collected in MIDUS that could be mined. If we do a NEW study what do we want to include?

Seeman: 
Relatively easily, you could pull in a small group and do the existing measure and add on the things we’re talking about, so we can see whether the population studies are in fact picking up on lab things in ways that we’ve not even drawn connections. At this point we don’t even know whether we are measuring the same thing in population studies as in lab.

O’Donovan: 
Thinking about the next generation of epidemiological studies – in some of the databases that I’ve seen, there are hundreds of psychosocial measures, and they are very burdensome. We can do things with new technology that we haven’t even thought of, and get even better data. If we absorb the cost of handing out phones, we can drop hundreds of questions and eliminate waste. What has really struck me is Teresa Seeman saying we shouldn’t underestimate what people are willing to do. But to add to that, let’s think about what we can drop as well as add using technology. 

Gross: 
There is so much data out there, and increased emphasis in R03s and data mining. I’m more interested in running lab studies so is there some way to incentivize data mining? 

Nielsen: 
We need to engage psychologists. They often apply to do new studies when we already have representative samples with the same variables. ICPSR does workshops in Michigan on how to use data from various datasets. We need to put the word out and maybe explore mechanisms for pilot studies.

Seeman: 
What about an RFA to encourage people to add things to population studies and vice versa?

Nielsen: 
Things are very tight at NIH but the R03 is an option for small secondary analysis studies.

Gross: 
We need to distinguish between reactivity and regulation. Also many measures are conceived as reactivity measures, but embedded in those tasks is a wealth of information that’s typically invisible on coping and regulation that we don’t look at. In the Hariri paper that I sent (Drabant, McRae, Manuck, Hariri, & Gross, 2009) the ERQ differences in reappraisal inversely predicted amygdala and positively predicted PFC in a reactivity context. We must find newer, richer theoretical frames for how to unpack responses. 

Nielsen: 
The Adult Health and Behavior Project is another good example of lab studies conducted within a population sample.

Kamarck: 
If there were sub-studies that could piggyback onto population studies, some of the ESM stuff we’re doing will be helpful in understanding daily stress. See the handout that I passed out on computer adaptive scales. 

Weir: 
In terms of the intervention and individual differences idea – quite often in international studies it’s a different thing to think about stress. The Adler ladder – Americans are a rung higher than in the English, and yet their health is not better. When you want to understand is this population more stressed than another one, this doesn’t help. 

Cohen: 
That’s because the UK used the Marmot ladder (joke).

Epel: 
We now know that reward structures are really important for obesity. We show someone food and see how much they salivate, or how much they’ll work or pay for food. Now we have self-report measure of that by Len Epstein. So now we know these thin slices work. What is it we want to assess? Startle? It makes sense that amygdala-driven startle should relate to stress and chronic perceived stress. But then when I looked at the literature, it’s a trait thing that shouldn’t move around. So I keep coming back to the question of what is it that we want to measure?  Is it that we want attention as a basic process?

Adler: 
We need to look at individual differences in conjunction with life experience. Boyce’s orchids vs dandelions is a good example. Orchids in good environments do great, terrible in bad environments; dandelions do fine in all. Taking for example the National Children’s Study, if it ever gets off the ground – if we could get data on kids, what would we want to know?

Nielsen: 
The NIA is trying to support work in younger samples to examine life course questions and the impact of early life events and conditions on aging outcomes.  For example, we are supporting inclusion of cognitive measures in the Add Health study. We feel it’s important to have early benchmark measures inserted into those studies in domains such as cognition and self-control.

Seeman: 
You will want life events in those so it’s not retrospective.

Kemeny: 
We need a centralized place so we know what datasets are out there so we can pick what’s best for our questions.

Nielsen: 
NIA is updating its website on longitudinal studies and trying to make these resources more accessible.  We are also working closely with David Reiss to develop initiatives to bridge the early-life studies with studies older adults. 

Jacqui Smith: 
It’s important to not give the message that stress doesn’t predict later outcomes based on only a few secondary analyses. We need to more completely mine available secondary data to get a complete picture. In addition, it could be useful to embed such analyses in a life course perspective.

Cohen: 
Many of these studies started out as survey studies and add health outcomes more recently, and they tend to be limited (non-invasive) and not prospective. If you have the right question it’s ok, but there are challenges. The longitudinal studies of aging website is too big and difficult to navigate.

Kemeny: 
Some of these studies DO have invasive measures like blood.

Seeman: 
People can add things to studies, and we can also hook you up with people who know more about each study.

Cohen: 
Not all these studies are easily accessible. We need to get a sense of which ones are easier vs not.

Adler: 
We should use NIH’s power to try and make these more accessible, to say to those who are sitting on valuable data – we would like to list you in this, we need your help, and get NIH to somehow facilitate this.

Gross: 
NSF has a broader impacts statement, and this is not in NIH applications! This may be helpful so review panels can see how well a group has done to be open.

Nielsen: 
It’s hard to archive, and grants proposing to archive data are not always rated as high impact.  However, we are often willing to support these with discretionary funds, because it creates a resource for the community. Imposing data sharing is somewhat difficult unless studies request budgets over $500K, but we strongly encourage. 

Olster:
The National Collaborative on Childhood Obesity Research (NCCOR), an activity of  the NIH, the United States Department of Agriculture, the Centers for Disease Control and Prevention and the Robert Wood Johnson Foundation, coordinates and advances collaborative research efforts to combat childhood obesity.  It has created a web tool that provides a searchable catalogue of existing surveillance systems that contain data relevant to childhood obesity research. It includes local, state, and national systems that provide data at multiple levels (see http://nccor.org/css.html).

Cohen: 
All these studies are required to archive, but they don’t do it quickly or in a way that’s accessible, particularly in the bigger studies over $500K+.

Gruenewald: 
There are nice smaller studies that could be archived. 

Concluding Discussion: Next steps

Discussion centered on forming working groups to mine existing population health studies. These groups would be funded by the NIH and aided by analysts. The goals of such working groups would be to (a) combine questions from disparate measures of stress and related constructs and (b) test which items and combination of items best predict health. The importance of defining the role and relevance of individual differences such as stress reactivity in the measurement of stress was also discussed.

Nielsen: 
Regarding the use of retrospective reports of early life conditions or stress exposures, we’ve seen numerous grants suffer in review because population health researchers and psychologists don’t really talk. We were talking in the break about a white paper that works across disciplines to ameliorate it.

Cohen: 
I’ve tried to get the UK people to do retrospective reports and didn’t get anywhere. Does NIA have more leverage? It’s usually such a small thing – we could do the 3 min questionnaire and compare against those studies that measured it as it happened in children. 

Nielsen: 
We’ll have the workshop report but we may want to have other kinds of statements. Think about that now. What about another meeting – seeding a meeting with an actual analysis project like HRS, MIDUS, etc. to ask some of these questions across these projects? Then we can have a sense of what’s more or less useful.

Kemeny: 
Are you saying to have people do analyses between now and then?

Nielsen: 
Yes. In our minds, this was supposed to be that meeting but it didn’t happen that way.

Seeman: 
We could set up parallel analyses across datasets and look at the overlap.

Epel:
Both the LEAP and the STRAIN are new, so we could look at the overlap. We had an allostatic load meeting and the common question was what’s the best way to measure the diurnal rhythm of cortisol. We didn’t know much about cortisol in large samples across studies.  There was an assignment beforehand to look at this in studies by Clemens Kirschbaum, Per Bjorntorp, Sheldon Cohen, and Arthur Stone. We had discussion, consensus, and a statement on the website. We could really offer a service to the field by saying we need to stop looking for main effects. It’s about the moderators – genes, early life adversity. But none is looked at systematically.

Nielsen: 
So it would be a “how to measure and how not to measure” theme.

Seeman: 
Maybe we could create working groups from the different disciplines each working on a different dataset – CARDIA, MIDUS, etc. 

Nielsen: 
One framework for doing that practically is to create working groups to develop a paper together based on these analyses. Have those papers frame another meeting, which – maybe - turns into a special issue.

Seeman: 
Then it could be a stress—health kind of issue to give them weight.

Bonanno: 
When growth modeling is used on a dataset, the results are often surprisingly different and unique. The average level outcome can look very different and different variables emerge in latent class growth mixture modeling.

Kamarck: 
If there are scales that are in the datasets that we would like to mine but don’t know how they relate to the more intensive measures, then we can validate the population studies in the lab.

Nielsen: 
That way is actually easier than trying to add to population studies.

Bonanno:
Country-level data – there’s a need for extremely simple items that everyone can understand. We have a friend-rating form that is only 5 items. That kind of thing is what makes comparisons across time and countries work, and could already be in datasets.  Everyone in a whole range of SES and ages understands this measure. The repeated measures change over time and that’s a big stumbling block in the trajectory analysis.

Kamarck: 
Confederate reports can be really useful and can account for variance even if you get the same report from the target. This is untapped. 

Seeman: 
But it’s not in any of the population studies. Maybe spouses at best. There is not a lot of cross-spouse observation.

Jacqui Smith: 
In HRS, we do currently have data from both partners in approximately 5,000 couples.

Bonanno: 
That’s a great way to validate measures.

Nielsen: 
What do we think about the meeting idea?

Seeman: 
Each team would need an analyst.

Bonanno: 
The experience I’ve had with big datasets is that the time is not in analysis; the time is in figuring out the dataset; cleaning; recalibrating the time anchor; re-arranging datasets so that can be imported into different platforms in the correct way, etc.

Cohen: 
The question is what is the focus of all this. For example, in HRS – we have rich measures; do they predict outcomes? And then, can you use half the items to predict outcomes? 

Seeman: 
I thought it was taking a much closer look at what’s available; even items within scales to see what might be best, then do analyses looking at which items would be best to predict the outcomes, and which ones are those that hopefully that overlap with other datasets.

Nielsen: 
You can focus on outcomes and find out the smallest number of items to get at those outcomes. Or focus on getting at the piece of the stress system that we are interested in – life events, flexibility, etc., and parse it that way.

Slavich: 
Mapping out the landscape in a high profile way is what we’ve done here in this meeting.

Seeman: 
It would give us a sense of how far along the road we are in terms of whether we have existing good items, and what aren’t good items. 

Bonanno: 
I almost don't want to offer this because it was so much work, but the CLOC data – it had the design I wanted, and looked at every item of every measure and plucked out the things that looked relevant. We picked the items, looked to see if they hold together, and they did; in other words we created a new scale. 

Nielsen: 
There is a lot of work in harmonizing large datasets. Either before they go in the field or after the fact, to identify comparable measures across studies. Scott Hofer has the IALSA project that is trying to pull together a number of studies of aging to see where there are common variables and construct to permit harmonized analyses or pool data across studies. Our workgroup on personality is exploring this issue – when you have the same or similar measures in childhood and adulthood, or in separate studies, can you derive new variables from what’s overlapping and then do pooled data analysis, or design new studies to test their relations? These efforts are underway in many domains, but none is focused on stress measurement per se.  
Cohen: 
I’m doing this with my own datasets which have a lot of commonalities and it’s an enormous effort!

Nielsen: 
That’s one approach. You could also look at items in one study at a time.

Bonanno: 
People are trying to make flexibility scales, but they are small studies. Combining them would be helpful.

Jacqui Smith: 
Look at the handout that we passed out (also for the HRS Psychosocial and Lifestyle Questionnaire on study website). The categories that we use in HRS to describe the scales might not be the same, but the individual items might overlap with some in the flexibility scales. 

Nielsen: 
NIH and the FDA have big investments in large projects to develop measurement batteries, with the goal of encouraging common approaches that are comparable across studies.  These include the NIH Toolbox, PROMIS, PhenX, etc.  Our efforts, which are more targeted, can potentially inform them on usefulness of the measures that they have created in these specific domains.
Epel: 
We focused on the psychological aspects of stress and how to marry that with epidemiological studies. We don’t have a child development person. We don’t have social context/environment person. When we put together a consensus paper on stress, it would be much more about the response to stress rather than stressor – i.e. the more subjective aspects of stress that haven’t thus far really been on the map. But again, what is the outcome? Morbidity and mortality. If we have 10 minutes with someone, what are the important pieces of the stress process that we don’t want to forget about that predict early disease onset? For example, early life experience, parental SES, attachment, whatever is  predicting adult health molecular biology level health measures. We need to not forget the others. Let’s not choose recency by default. We don’t have environmental/social context like network and loneliness and that’s another important domain.

Karmarck: 
Genetic factors can affect the experience of stress and morbidity and mortality.

Seeman: 
Even in the original write-up of this meeting we laid out the parameters of what we were excluding. And we excluded broader environmental factors. Biology and genetics weren’t our primary focus. To the extent that we go forward in the report/publication we need to keep in mind that we can’t do everything at once and set some parameters. We can make some statement that we know there are broader influences.

Adler: 
We can invite commentary from people from different perspectives.

Nielsen: 
We also bracketed individual differences, but it came up in every talk no matter what the topic was – resiliency, construal, etc. so we never were really clear on the boundary of what the participant is bringing and how they are responding.

Weir: 
The last meeting I attended with Lis was on economic phenotypes. In that field we don’t care about income vs wealth because the income is the outcome of interest. So the question is: in stress, are there things you would consider phenotypic that would be heritable? 

Rosenberg: 
Threat sensitivity. 

Epel: 
If you factor all the psychological factors, you’ll get two: negative affect and positive affect.

Cohen: 
By using the word “stress,” you are automatically saying that it’s not in the individual. It’s either environmental or an interaction. So the role of genetics is in moderation. So it’s hard to talk about phenotypes in that sense. Elissa Epel is talking about negative affect as a stable construct.

Weir: 
Are there people who respond to stressors in a certain way?

Bonanno: 
There are endophenotypes for anxiety, for example – it’s how they respond to errors. It predicts anxiety across all domains. How do you get from an event-related potential study to a population study?

Cohen:
There is an underlying assumption that there is an underlying stable construct.

Kamarck: 
Cardiovascular response to stress has genetic component. 

Nielsen: 
So the question is how malleable is this?

Kamarck: 
Just because it’s genetic doesn’t mean that it’s not malleable.

Kemeny: 
Can you change stress reactivity? And when – are there critical periods?

Nielsen: 
I was thinking about David Weir’s point – have they been like this their whole life?

Weir: 
What you experience as a child may not be what you experience as an adult.
Jacqui Smith: 
Early life experiences may have shaped adult stress reactivity; much research in the literature deals with college-aged persons who are developing.

Nielsen: 
Do momentary measures sum past experience? How do we test that?

Epel: 
Good question. Also, there is a converging picture of executive function shaped prenatally and by stress and that’s part of what Jacqui Smith is talking about when we are talking about dispositional constructs.

Seeman: 
You could certainly look in adults over a period of 4 years or so and see whether there is stability. And do the type of analyses George Bonnano does. 

Kamarck: 
One could look at reactivity using latent class growth mixture modeling.

Bonanno: 
But you can look at a simpler regression model using an earlier measured variable that seems to be similar. You can pit variables against one another to see what remains.

Weir: 
When you do latent class growth mixture modeling then there is usually a vulnerable minority. It would be useful to tie genetic data to this vulnerable group.

Bonnano: 
In epidemiological data after 9/11 we looked at all levels of exposures and the vulnerable/resilient/neither overlapped a lot with the gene distribution.  By the way, the mixture modeling is very sophisticated and you can estimate probabilities of being in certain categories. 

Weir: 
Can you freely estimate the trajectories?

Bonnano: 
It’s completely empirically defined so it’s a leap from what we had before. There are relative fit statistics. You can look at it visually, but also set a criterion of .95 probability that they would be in that class. 
Rosenberg: 
Can you validate the classes in other studies?

Bonanno: 
Yes, and also look at different outcomes too.

Cohen: 
We can look at trajectories of the predictor and how they relate to trajectories of outcomes too.

Rosenberg: 
What I keep thinking of is in terms of the outcome – stress is having an impact on our ability to perform.

Epel: 
The SF-12 had interference with daily activities.

Rosenberg: 
This is a fundamental expression of stress.

Bonanno: 
The SF-12 works well across cultures.

Rosenberg: 
Even if this is not work- or organization-related, it’s still important. Also, on behalf of emotion researchers, to what extent are you charting mood, and how mood affects measurement of stress, especially with pre/post design? If you take emotion regulation seriously, you need to look throughout the day their response throughout the day. 

Epel: 
This reminds me of Candyce Kroenke’s analysis in CARDIA. Trait measures of mood or depression didn’t predict CAC. Daily measures did. It’s the people who got worse over the day that predicted CAC.

Rosenberg: 
Getting worse over the day is something we haven’t captured.

Kamarck: 
In a randomized Citalopram trial, we had three days of ambulatory monitoring, social interactions, and mood pretest and posttest. People in the drug condition changed in their slope of negative affect in response to social conflict. There was a reduction over time. That was the main difference.

Kemeny: 
Are we focused on stress measurement with the working groups or are we asking scientific questions about what we care about? We don't want to lose sight of stress measurement. 

Seeman: 
They would do both.  The working group can look at what interests them.

Epel: 
The difference is the systematic approach. The framework of stress measurement gets us to focus. When it comes down to publication it will probably get chopped up.

Jacqui Smith: 
I know the ELSA, HRS and MIDUS battery well, and I’m willing to answer questions. I do not have time to run analyses for researchers but I can answer questions and give advice. 

Seeman: 
I can add to the overall chart of population studies that I created. Some websites are easier to navigate and some are harder, so I could tell you where to find pdfs on the harder websites.

Nielsen: 
On the topic of bridging survey studies and the lab – we’ve talked about it in neuroeconomic studies. It’s hard to navigate the HRS survey and determine what measures are best to export to lab studies. Are there white papers that describe “if you really want to measure someone’s economic health, look at these 10 items?”

Weir: 
The documentation report on HRS on self-administered questionnaire is there. The RAND Longitudinal file is good source for the things that have been in there from 22 years ago. There is richness in what we’re looking at now with the family; it’s been difficult to look at longitudinally but we have some at the end of the year like social support, spouse relationship, etc.

Jacqui Smith: 
As well as physical functioning, health, etc.

Weir: 
Constructing your own variables on outcome measures is a pain. They will help.

Epel: 
It would be helpful to have large questions. For example, I can never find a stress-mortality link, except in Schulz & Beach (1999) with caregivers. What are the studies that show that stress matters? Effect size is something that matters.

Cohen: 
The way these studies are done, it's not like blood pressure studies that have consistent cutoffs. The social network meta-analysis takes non-comparable effect sizes. The studies use medians, tertiles, quartiles. etc. 

Nielsen: 
So for this exercise to be most fruitful, and to get the most out of a set of coordinated analytic projects, we would want to spend some time framing the questions and identifying common outcomes.  
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